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FINAL
REPORT

Submitted to: DHEW/Public Health Service - Date . May 1, 1972
R - Food and Drug Administration CA-272 .
5600 Fishers Lane-Room 5C-13 : . .
Rockville, Maryland 20852 Laboratory No, 0728 £
_ Contract No. FDA 71-260

_ESample: Fine tan powdered material
Marking: FDA 71-5 (Célcium carragheenate)
Exami?ation Requested:. Teratologic evaluéﬁion_of FDA 71- 5. in micef'
' Procedﬁre: See AppendixAI
. K-Esults:‘ - See Tables 1 thrdﬁgh.4'and Append%x II
Conclusion; Subject to réexaﬁinatidh in the light of later findings,

the following is concluded:

"The administration of the test material in graded dosage levels
up to 900 mg/kg (body weight) to pregnant mice for 10 consecutive days
caused an apparent increase in the number of resorptions and/or fetal
deaths in utero. There was a corresponding decrease in the number of
live pups and a reduction in pup weight at delivery, both of which
appear to have been dose-dependent. A concurrent retardation in-

: skeletal maturation may be inferred from the increased incidence of
. . migsing sternebrae and incomplete skull closure. All other soft and
skeletal tissue abnormalities were probably within the accepted
limits of variability for the species." - ‘

It was concluded that the test material was fetotoxic in the
pregnant mouse without exhibiting frank teratogenicity.

(See following page for comment)

(\ ' .FOOD AND DRUG RESEARCH LABORATORIES, INC.
. \ , .
\ ‘ Vs yﬁévxzaap£4«9¢;p

Kenneth lorgdreidge, Jn.Dw

Vic esig . .
Thiy report is submitted for the exclusive use of the person, partnerahip, i corparation {o whaom 11\: is addressed, and neither the roport
nor the name of these Laberataries ner of any members of ita stafl, may be uced in connection with the advertising or salo of any product or
procesa without writtea authorization.



7

N

-

Comment: Attention is called to the fact that this is the
fourth of a series of reports which will be issued in
accordance with the terms of the contract cited above.
Eventually, a total of at least 36 compounds will have
been tested in 18 pairs; each pair being run concurrently
against one sham-treated control and one positive control
group. Because of the inherent variability of biological
data of the type dealt with here, the accumulation and
pooling of sequential sets of control values will greatly
enhance the statistical value of the findings and the
ultimate reliability of the test results. '
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Groups:_. 31 & 32: 37 through 40 _ ’ Date: March 31, 1972

Table 1

Material: FDA 71-5 Laboratory No. 0728 £

Fate Summary

( Mice )
Group Material Dose Total At Term
Lo mg/kg Mated . . Pregnant Surviving (Total) Number Pregnanl
31 Sham 0 27 ST A 26 26
32 .. Aspirin* 150 26 24 22 21
37. FDA 71-5° 10 25 - 24 .25 . 24
38 : FDA 71-5 45 28 27 | 26 25
39 FDA 71-5 470 28 . 23 28 S . 23
40 FDA 71-5° 900 _ 40 30 30 '25‘

% Positive Control

-
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f) ' ) FOOD AND DRUG RESEAer LABORATORIES{ INC;
Group: 31 & 32; 37 through 40 ' Date March 31L”?ﬁ72
. Table 2 »
( Mice = )
Group: 31 32 37 38 . 39 40
Dose (mg/kg): Sham Aspirin** 10 45 470 900
Prégnancies : S _
Total No. : 27 . 24 24 27 . 23 30
Died or Aborted (before Day 17) 1 4 0 ‘ 2 0 10
To term (on Day 17) 26 21 24 25 23 25°
Live litters | N ' '
Total No. ¥ . 26 20 24 ' 25 - 22 23
Implant sites : ‘ N _
Total No. 306 241 282 o 299 ' 281 279
Average/dam ¥ 11l.8 11.5 - 11.8 12,0 12.2 11.2
Resorptions :
Total No. * 10 21 11 10 . 20 - 35
Dams with 1 or more sites resorbed 4 7 8 6 ' 8 12°
Dams with all sites resorbed 0 1 0 0 1l 2
Per cent partial resorptions 15.4 33.3 33.3 24,0 34.8°  48.0°
Per cent complete resorptions - 4.76 - : - 4.35 8.0
Live fetuses
Total No. 296 218 268 - - 285 258 243
Average/dam * » ' 11.4 10.4 . 11l.2 11.4 ‘ 11.2 - ‘ 9.72
Dead fetuses . ~ .
Total NoO.- * 0 2 3 4 3 l
» Dams with 1 or more dead - 2. 3 3 2 1
Dams with all dead - 0 0 0 0 -
Per cent partial dead - 9.52 12.5 12.0 8.70 4.0
Per cent all dead - - - - - -
0.96 0.92 1.03 0.92 0.95 0.80

Average fetus weight, g

* Tncludes only those dams examined at term.



FOOD AND DRUG RESEARCH LABORATORIES
37 through 40

Groups 31 & 32;

Material FDA 71-5

i.(_\

INC.

Table 3
Date

Laboratory No.

0728 £

-March 31, 1972

Summary of Skeletal Findings*

(Mice)'

Findings Croup No.

Dose (mg/kg) -

31 - 32 37 v 38
Sham Aspirin*¥* 10 45

39 .
470

40
900

" Live Fetuses Examined

Sternebrae
Incomplete oss.
Scrambled
Bipartite
Fused

- Extra
- Missing

" Ribs
Incomplete oss.
Fused/split
Wavy
Less than 12
More than 13

(p Other

Vertebrae
Incomplete oss.
Scrambled
Fused
Extra ctrs,
Scoliosis
Tail defects
Other

Skull
Incomplete closure
Missing
Craniostosis
Other; exencephaly

0Ss.

Extremities
Incomplete oss.
Missing
Extra

Miscellaneous
- Hyoid; reduced

Hyoid; missing

193/25 151/20 185/24 187/25

35/13
1/1
13/6

2/1
4/3

123/13 44/16 62/21

1/1

5/3 11/7 13/9

4/3 2/2 18/5

1/1

16/9 7/5 13/6 16/8

1/1
5/2

6/2
1/1
1/1

- 2/1 6/4
1/1
5/2

8/5
8/7

14/8 . 9/7
i 1?/9 10/6

36/19
18/11

179/22

31/11
8/6

1/1
13/4

14/7

12/4

171

371

15/10-

24/11

163/2

46/1
31/1

34/9
11
2/2

5/3

8/3

15/9
38/1.

® ositive control:

* Numerator=Number of fetuses affected; Denominator=Number of 11tters affectc
~ P 150 mg/kg



FOOD AND DRUG RESEARCH LABORATORIES, INC,

Groups_"3] & 32; 37 through 40 ' Date___March 31, 1972

(. Material

FDA 71-5

: Laboratory No. 0728 £
Table 3-a R '

(A ) Summaxy of Soft Tissue Abnormalitieé
(Mice) : -
: Number of
Group Material Dose level Dam Pups . - Description
mg/kg | . '
32 Aspirin 150 . A-8104 1 Fetal monster
' ' | 1l * Anopia
. : - :v 1 o« Mouth and nasal.absent'
> p‘
/(‘\
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) : : - : FOOD AND DRUG RESBQCH LABORATORIES INC. : )
Groups_. 31 g 32 37 through 40 . o ‘Date_. March 31, 1972
Table & ‘
' Species Mice . Laboratory No. 0728 £

~ Average Body Weights

. — T R e
Group Mate:ial Dose 0 6 11 ' 15 17 * %
. Level . . .
ME/Kg — seee-sssmmemee-mmmmmmm-e-o----eoe- gemmmmm—mms mmeeeeen SeTTeeeeeees
31 °  Sham T 26.6 . 29.8 . 34.0 40.2 48.1 .(26)
32 Aspirin . 150  26.8 30.0 33.0  37.9 43,6 (21)
.37 FDA 71-5 10 . 27.6  30.0  34.8 44,5 49,5 (24)
38  FDA71-5 .  45° . . 27.6  29.3 -33.8 41.5 . 48.6 .(25)
39 FDA 71-5 . 470 . 28.8 31.7 . 33.4° . 40.3  47.0 (23)
40 FDA 71-5 900  27.8 29.8 .30.2  34.5 .  39.8 (25)

* Of pregnant dams
** Number of surviving dams in parentheses (c.£. Table 1).



Appendix I

Teratology Study in Mice

Virgin adult female albino CD-1 outbred mice were individueily
housed in disposable plastic cages in temperature and humidity-con-
trolled quarters with free access to food and fresh tap water. They
were mated w1th young adult males, and observation of the vaginal sperm

piﬁg wasvconsideréd Day 0 of.geetation. Beginning on Day 6 and con-
'{tiﬂuing daily through Dey 15 of gestation, the females were dosed with
the indic¢ated dosages by oral intubation; the controls were sham treated.

. Body weights were recorded on Days 0, 6, 11 15 and 17 of gestatlon.
All animals were observed daily for appearance and behavior with par-
ticular attention to food consumption and weight, in order to rule out
any abnormalltles which may have occurred as a result of anorexic
effects in the pregnant female anlmal..

On Day 17 all dams were subjected to Caesareen'section under
‘surgical ahesthesia, and the numbers of'implantation sites, resorrtion
sites, and live and dead fetuses were recorded. The body Qeights of
: the live pups were also reeorded. The urogenital tract of each dam
was examined in detail for anatomical normality.

| -All fetuses were examined grossly for the preSenqe of external
congenital abnormalities. One-third of the feruses of each litter
underwent detailed visceral examinations employiné 10X magnification.

The remaining two-thirds were cleared in potassium hydroxide (KOH),

srained with alizarin red S dye and examined for skeletal defects.
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, - : . FOOD AND DRUG RESEAR?) LABORATORIES, INC. : t)
Group 31 \ : | Appendix II - : Date March 31, 1972 o
" Material _ Sham Reproduction Data in Mice (Individual) Laboratory No._ 0728
Dose 0
Dam No. Fate © Implant Fetuses Resorption Average Fetus Remarks .
Sites Alive Dead ~ Sites Weight (g)
'S 8091 P 11 9 2 . 0,92 .
S 8092° P 14 14 o ——— Died Day 15
S 8093- P 14 .14 _ - . . 0,97 '
S 3094- P 13 © 10 o 3 . . 0.94
S 8095 P 13 | 13 o : 0.85
S 380967 - P 14 14 v : e o, - 0.93
S 80977 P 16 . 6 - L ©0.95
'S 8098~ P 11 0 11 N S+ 0.96
S 8099 P 13 o I g o 0.97
S 8100~ P . 13 13 - " . . 0.90
S 8101° P 8 8 - . K A 0.99
s 8102- P 12 12 . | , 1.11
S 8103~ P 8 .8 . o »  0.97
. S 8104~ p 11 11 B ' .. 0.91
S 8105~ P 10 . 10 e : 0.95
S 8106° P 13 ) 13 o . ‘ ’ 0.89
. § 8107- P, 13 : - 13 . ' . 0.88
s 8108~  ,P S5 AR & ‘ B .. 0.92
S 8109~ P 13 12 ; 1 0.99
S 8110~ P 15 . : 15 : - . v 1.04
S 8111~ P - 15 15 , " . 1.06
S 8112 P 9 9 —_— | 1.02
S 8113 P 12 12 ’ ' S ' 0.98
S 8114 P 3. 3 SR - 1.08
S 8115 P 13 13 : : 0.87
S 8ll6 P 12 . ' 8 . : 4 .- 1.04.
S 8117 P

10 10 - o 0.87

% P= Pregnant; NP= Not Pregunant
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DI . _FOOD AND DRUG RESEA )i LABORATORIES, INC. . D
Group 32 ' _ Appendix II | Date March 31, 1972
Material Aspirin Reproduction Data in Mice (Individual) Laboratory No. 0728
Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g) -
A 8091 P 4 . 13 1 .~ ==-= _ Died Day 16
A 8092 P 15 , 14 o 1 T Died Day 16
A 8093 P 12 - 12 SR 0.69 .
A 8094 P 1l 11 : 0.96
A 8095 P 15 : . © 15 ' L m——
A 8096 P 1l _ 10 1l 0.95
A 8097 P 13 . 12 1 , ©0.91
A 8098 P 0 . . w0 - . |  0.84
A 8099 P 12 T 12 : . | - 0.85
A 8100 P. T 14 14 , ‘ 0.85
A 8101 P 10 9 S , 1 | C1.22
A 8102 P 10 0 - - . B 1.02 :
A 8103 P 15 ‘14 1 - . 0.89 - | )
© A. 8104 P 10 9 S | o 0.90 o
A 8105 NP 0 L , : » ———— Died Day 13
A 8106 - - o ‘ ———— Number not assigned.
" A 8107 P 11 10 ' 1l 0.88 : .
A 8108 P 12 - 12 - 0.84
A 8109. P - 12 . 12 . v ‘ 1.01 . ' <
S 8110 P 212 12 . : —— Died Day 14
S 8111 P 11 10 ; : ' b ) 0.96 ' -
'S 8112 P 8 . : 8 " _ . 0.91
S 8113 - P 10 10 - _ ' . 0.92
S 8114 . - P 12 12 ) : - . 1.00 .
S '8115 P 9 8 ‘ _ 1 . 0.93
S 8116 NP 0 . , Co. ——
S 8117 P ' '

13 13 o | 0.93

P ———

% P= Pregnant; NP= Not Pregnant



b

Group 37

' Material FDA_71-=5

" . FOOD AND DRUG RESE~ XH LABORATORIES, INC.

Appendix II

Reproduction Data in Mice (Individual)

O

Date  March 31, 1972

Laboratory No._ 0728 f

-

8025

.
o, it

Dose 10 mg/kg
Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g)
. F-8001 - P 11 ‘11 0.89
F 8002 P 13 13 0.97
F 8003 . P 14 14 1.01°
F 8004 P 11 11 ‘ 0.93
F 8005 P 16 16 : ' 0.81
F 8006 P 12 11 1 0.86
F 8007 P 13 13 . 0.99
F 8008 P 10 9 .1 1.30-
F 8009 NP 0 : ——— r
F 8010 P 11 10 1 1.01
F 8011 P 15 14 1.04
F 8012 P 9 7 1 1.41
F 8013 P 11 10 1l 1.12 :
F 8014 - P 7 4 3 ~0.88 ‘
F 8015 P 12 12 0.86
F 8016 . P 11 11 1.12
- F 8017 P 10 - . 10 1.01
F 8018 " P 11 11 . 1.27
F 8019 P 14 14 0.88 °
F 8020 ) 13 13 1.20
F 8021 ° P 10 10 1.28
"F 8022 P ‘13 12 1l 1.28
F 8023 P 12 12 0.80
F 8024 P 13 12 0.86
F P 10 8 2 0.84

AY |

% P= Pregnant; NP= Not Pregnant -
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T) . FOOD AND DRUG RESEA:)H LABORATORIES, INC. . .wﬁ)

Group 38 ' . Appendix II : Date March 31, 1972
Material FDA 71-5 - Reproduction Data in Mice (Individual) Laboratory No._ 0728 £
Dose 45 mg/kg

Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks

Sites Alive Dead Sites Weight (g) .

F 8031 P 13 11 2 - ' 0.95 .

F. 8032 P 14 ' .14 ' : 0.99

F 8033 P 11 0 .1 v , 0.97 - .

F 8034 P 14 : 14 S D e—— Died Day 17.

F 8035 P 10 10 C . . 1.02 _ A
F 8036 ° - . P 9 ' o 9 , . L e Died Day 15 :
F 8037 =~ ' = - _ L .o ———— - Number not assigned.
F 8038 P 13 - 13 ' 0.93 : -
" F 8039 - 9 i 9 C ; ‘ ,0.80
"F 8040 ° P 11 - 1o -1, ' . * 0.76

F 8041 P .9 ' 9 = ° : y 0.98

F 8042 P 11 11 - - = 0.97

F 8043 P 9 .9 . - 0.98

F 8044 P 11 10 : SIS S 0 0.94

F 8045 NP 0 - . - !

F 8046 P 1 - . 10 "1 1.05

F 8047 P 12 © 12 : 1.06

F 8048 P 10 ' 8 2 ‘1.06

F 8049 : P 12 . 11 ' ' 1. . 0.93

F 8050 P 18 - 8 - : SR 0.85.
~F. 8051 P 15 15 ' . o . 0.94

F 8052 P S11 . 1T . - ~0.61

F 8053 P 12 12 . | . - 0.98

F 8054 - P 11 < 11 ~ ' . o 0.99

F 8055 P 12 . 12 . - 0.86

F, 8056 P 11 11 ' : . 0.93

F 8057 P 15 15 . : v 0.87

F 8058 P 13 9 - : 4 : - 0.75

F P

8059 15 14 . < 1 - 0.77

~ % P= Pregnant; NP= Not Pregnant
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i) ' FOOD AND DRUG RESEA:)H LABORATORIES, INC. ' ‘ji)
Group 39 - - | Appendix II ,  Date March 31, 1972
" Material FDA 71-5 - Reproduction Data in Mice (Individual) Laboratory No.__ 0728 £
Dose 470 mg/kg
Dam No. Fate * Implant Fetuses Resorption Average Fetus " Remarks
Sites = Alive Dead Sites Weight (g)
F 8061 P 13 o 13 -
F 8062 P 15 - 15 | 0.95
. F 8063 P 14 14 - . 10.88
F 8064 P 10 10 T o 0.97
F 8065 P 13 - 13 S I 0.93
F 8066 P 13 13 ' o . 0.87
F 8067 P 10 : 9 . 1l 0.85
F 8068 N NP o . PUSIp. PR N . . v‘, ) - . ‘ - e o wn
F,8GC69 P 13 - - 13 . ' T . 0.74
F 8070 P "12 12 e : - : L 0.94
F 8071 P 7 6 . 1 ' ' 0.91
F 8072 NP 0 - : ‘ g - -
F 8073 NP 0 . - : e :
F 8074 P i1 . 1 e T 1.04 . , e
F 8075 P 12 . 12 - , 0.92 - . :
F 8076 NP -- A R o -
F 8077 P 12 11 o S ; 1.03
F 8078 P 12 11 ! ' 0.90
F 8079 ' p 17 o7, o 0.85
F 8080- P 12 ' 10 - 2 1.09
F 8081 P 12 12 S , 0.93
F 8082 P 12 11 S 1l 1.18
F 8083 - NP 0 . o . .ot L em——
F 8084 P 13 13 : | . 1.20
F 8085 P 12 12 S ' L 1.24 -
F'8086 - , P 13 11 1 1 0.55
F 8087 P 13 12 : oot 1. ' : 0.78°
F 8088 P

10 w0 | ~ 1.08

*

P= Pregnant; NP= Not Pregnant
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D) FOOD AND DRUG RESE:. XH LABORATORIES, INC. )

Group _40 . Appendix II : - *  Date March 31, 1972
Material FDA 71-5 Reproduction Data in Mice (Individual) Laboratory No. 0728 £
Dose 900 _mg/kg

Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks

Sites Alive Dead . Sites Weight (g)

F 8091 P 14 14 - 0.64

F 8092 P 12 12 ' , ' 0.85

F 8093 P 11 1 . . 0.68

F 8094 P 14 - 14 | » . 0.85

F 8095 P . 16 1 . 15 . . _—

F 8096 NP - . = ' —_—

F 8097 ~ P 8 8 ————
F 8098 P 11 10 1 0.80 :

F 8099 NP - ' ——— Died Day 13

F 8100 P 12 11 1 0.62

F 8101 P . 10 9 g : | 1 - . 1.0 -

F 8102 P 10 10 ———— Died Day 12

F 8103 NP - - ' | _—— '

F 8104 P 9 8 - o 1 ©0.96 . -

F 8105° NP - 3 | IR ~=-= ° 'Died Day 14 °

F 8106 NP -- o B o ———

F 8107 P -10 10 o ) : 0.97

F 8108 P 6 6 ' S o ' 0.76

F 8109 NP - | o o P m— Died Day 12

F 8110 P 12 12 - | ———— © Died Day 15

F 8111 P .9 9 ' . . 0.68

F 8112 P 10 8 2 : me——— Died Day 15

F 8113 P 13 12 | 1 . ' 0.85

F 8114 P 8 8 : S 0.60

F 8115 P 13 13 ' . 0.72 .

F.8116 P 7 o 7 ——— Died Day 11 v
F 8117 P 2 9 o : b . ———— Aborted Day 16
F 8118 P 11 11 . . ) : 0.79

F 8119 P 11 10 . . 1 v 0.61

~ % P= Pregnant; NP= Not Pregnant

(continued on followihg page)
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. Group '49 (concluded)

. FOOD AND DRUG RESEA..JH LABORATORIES, INC.

Appendix II

Reproduction Data in Mice (Individual)

Y

)

March 31, 1972

Material _ ppa 71-5% Laboratory No._ 0728 £

Dose 900 mg/ka |

Dam No. Fate Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g)

F 8120 . P 2 | 2 ——

F 8121 P 9 8 -1 : ' 0.94

F 8122 NP - . . -——

F 8123 - P 12 11 1. | 0.92

F 8124 P 15 13 2 o . 0.88

F 8125 P 14 14 ' 0.73

F 8126 NP - ———r Died Day 12.

F 8127 + NP | - . : . S

F 8128 P 13 12 . 1 2 0.94 .

F 8129 NP - o ' | mm—— Died Day 12

F 8130 P 16 16 0.80 | -

% P= Pregnant; NP= Not Pregnant



J =00d and. muu%meoeandb T nabovatonies
’ : | . ‘ ' N c o . R P ORATED . Mau.riée Avenue at 584 Street
4 _ . . - Maspeth, New York 11378
) r\ _ 7 - o FINAL . Telephone: TWining 4-0800

o , _ REPORT Cable: Foodlabs, New York

Sl

Submitted to: DHEW/Public Health Service

Food and Drug Administration CA-272
5600 Fishers Lane-Room 5C-13 '

Dafe May 1, 1972

Rockville, Maryland 20852 ’ , Labofétory No. 0729 £

. - B Contract No, FDA 71-260.
Sample: Fine. tan powdered material
Marking: 4FDA'71-5 (Calcium caxragheenate)

Examination Requested: Teratologic evaluation of FDA 71- 5 in rats

_ Procedure: See Appendix I B
';(‘ults: o 'See Tables 1 through 4 and Appendix IIX
Conclusion: Subject to reexamination in the light of later findings,

the following is concluded:

"phe administration of the test material in graded dosage levels
up to 600 mg/kg (body weight) to pregnant rats for 10 consecutive days
caused an apparent increase in the number of resorption sites observed

" with or without a corresponding decrease in the number of live pups
delivered. At the highest dose level, there may have been a decrease
in the birth weight of the pups. A concurrent retardation in skeletal
maturation was indicated by a dose-dependent increase in missing

- .sternebrae. There were no other findings in either soft or skeletal
tissues which appeared to be treatment-related.

It was concluded that the test material depresééd fetal'developmént
in the pregnant rat and caused an increase in early fetal deaths
(resorptions). There was no evidence of frank teratogenicity.

. (See following page for comment)
o : ) : R - FOOIj il\y)RUG RESEARCH LABORATORIES, INC..
O - sl _ \
N ) vl Vio~ren

A t. t
\ Kenncth \lorgareidge, (Ph.D.
: : Vice Presid

Thia report is suhmitted for the exclusive use of the purson, partnership, orccorporntian to w:mrutlt in addreased, and neither the roport
nor the name of theee Laboratories nor of any members of its staff, ey be used in conncction with the advertising or anlo of any product or
process without writlen authorization, -



Comment: Attention is called to the fact that this is the fourth
' of a series of reports which will be issued in accordance with
the terms of the contract cited above. Eventually, a total of at
least 36 compounds will have been tested in 18 pairs; each pair
being run concurrently against one sham-treated control and one
positive control group. Because of the inherent variability of
biological data of the type dealt with here, the accumulation

and pooling of sequential sets of control values will greatly
enhance the statistical value of the findings and the ultimate
reliability of the test results. -
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Groups:_3]1 & 32: 37 through 40 Date: _March 31, 1972
Table 1 ‘ ‘
" Material:  FDA 71-5 . Laboratory No. 0729 £
Fate. Summary - '
. ( Rats )
Group .  Material Dose Total At Term
. mg/kg Mated Pregnant “Surviving (lotal) Number Pregnani
31.. Sham 0 25 23 25 23
32 .. Aspirin* 250 29 27 25 24
37 " FDA 71-5 40 24 23 23 .22
38 FDA 71-5 100 24 | 22 24 22
39 FDA 71-5 240 25 22 22 20
40 FDA 71-5 - 600 28 21 24 ‘19
* Positive Control



) - FOOD AND DRUG RES! ).JH LABORATORIES, INC.
Group: _ 31 § 32: 37 through 40 ‘ | Date March 31, 1972
. : Table 2 ' , j
Material:_~  FDA_71-5 Reproduction Data ' Laboratory No. _0729 £
( Rats )
Group: 31 32 37 © 38 40
Dose {(mg/kg): Sham  Aspirin** 40 100 . 600
Pregnancies ‘ : y
Total No. 23 27 23 . 22 21
"Died or Aborted. (before Day 20) 0o - 4 1 0 3
To term (on Day' 20) 23 ' 24 22 ° 22 19
Live litters Co . .
Total No. * . 23 . 18 22 22 19
Implant sites o - o
Total No. . 252 - 267 233 N 246 184
Average/dam * 11.0 S 11.1 10.6 11.2 9.68 .
Resorptions |
Total No. * 7 . 110 9 4 21"
Dams with 1 or more sites resorbed. 5 15 6 4 8
Dams with all sites resorbed : 0 5 0 0 0
Per cent partial resorptlons 21.7 62.5 27.3 16.0 42,1
Per cent complete resorptlons - ‘ 20.8° - - ‘-
Live fetuses o - ' :
Total No. 245 156 224 241 162
Average/dam * :10.7 6.50 10.2 11.0 8.53
Dead fetuses s
' Total No.- 0 1 0 1 1
* Dams with l or more dead - 1l - 1 1
Dams with all dead - 0 - 0 .0
* Per cent partial dead - 4.17 - 4.55 5.26
Per cent all dead - 0 - - -
Average fetus weight, g 3,75 2.47 3.99 . 3.91 3.43

o PoamTis T mernTer lmcmm Qamm aAavamesmmad mde  deasem



- FOOD AND DRUG KthARLH LABUKALUKLLD,

Laboratory No.

INGL,

0729 £

Groups 31 & 32; 37 through 40
,Table 3
Material FDA 71-5 . Date March 31, 1972
(: Summary of Skeletal Findings*: .
| m (Rats)
Findings Group ﬁo. 31 ?2. , _37 38 39 - 40
.~ Dose (mg/kg) Sham  Aspirin** 40 100 240 600
Live_Fetuses Examined 171/23 103/17 155/22 168/22 157/22 112/1¢
Sternebrae : - - )
Incomplete oss. 93/23 "~ 41/15 73/20 149/22 104/19 81/2¢(
Sgrambled 18/11 l6/6 l6/11 62/21 41/19 -31/1
Bipartite . 16/10 27/10 7/7 A 21/10 4/4
Fused :
Extra . 3/1
Missing 23/10 91/17 30/10 8/6 - 28/8 45/1.
Other . .
Ribs -
Incomplete oss. 2/2 . _
Fused/split 3/3 1/1
-Wavy 1/1 18/8 . 4/3 e " 9/5
Less than 12 . - : ) l/1
, More than 13 2/2 19/7 1/1 '
Vértebrae )
Incomplete oss. 9/5 2/1
Scrambled 15/7 6/3
Fused ' 1/1
Extra ctrs. oss. .
Scoliosis 1/1 -1/} 3/3
Tail defects ,
Other
Skull | o : | L
Incomplete closure 19/12 - .10/3 43/117 . 5/5 19/7 10/6
Missing : ' 2/1 '
Craniostosis . 2/1 -
Other
Extremities j - : ‘
Incomplete oss. 1/1
Missing 1/1
.Extra
Miscellaneous o . : ]
Hvoid; reduced 12/7 28/6 14/8 23/10 18/13 10/7
Hyoid; missing 11/6 §l/l3 17/11 7/5 -13/10 23/

* Numerator =Number of fetuses affected; Denomlnator—Number of 11tters affect:

Yot P051t1ve control:

250 mg/kg



FOOD AND DRUG RESEARCH LABORATORIES, INC.

 Groups_31 & 32; 37 through 40 : " Date March 31, 1972
( Material FDA 71-5. ' . T ' Laboratory No. 0729 f
ol 2 N . Table 3-a ' . : o
‘ : ~ Summary of Soft Tissue Abnormalities .
o (Rats)
' . : : Number .of
“Group  Material Dose level Dam Pups - Description
mg/kg - : s
32 Aspirin " 250 " A-9091 1 Meningoencephalocele -
32 Aspirin 250 - . A-9104 6 Anopia
: ' | 5 Club feet
6 Hydrocephalus
. 6 Umbilical hernia
NS . 5 Cleft palate
6 Meningoencéphaiocele
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FOOD AND DRUG RESL:QCH LABORATORIES INC. | j)

Groups 31 & 32; 37 ghgough 40

" Species Rats

N

Date_ - March 31, 1972

Table &4 , .,
- Laboratory . No, 0729 £

_ Average Body Weights *

L L L LT LY L L XL L X X} Day -------------------- -y e e e e - - -
Group Material Dose
o Loves 0 6 11 15 20 *
mg/kg L X R K R N X N ¥ X N N X N R X X X X X X N K X N K R X N X X X_X J g--?------------------------‘-------
31 Sham 0 216 | 236 - 250 270 322 ' (23) -
32 Aspirin 250 230 247 254 269 308 (24)
.37 FDA 71-5 40 211 © . 228 243 263 322 (22) = -
38 - FDA 71-5 100 221 238 252 271 . 337 (22)
39. ' FDA 71-5 - 240 215 238 281 - 265, 330 (20)
600" 212 234 236 243 . 301 (19).

40 ~ FDA 71-5

YR L1 e A

** 0Of pregnant dams

** Number of surviving dams in parentheses (c.f. Table 1).
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Appendix I

Teratology Study in Rats

Qirgin adult female albino rats (Wistar derived stock) were
indi&idually housed in mesh bottom éages in temperatufe and humidity—.
controlled guarters with free access to fbod and fresh tap water,

They were mated with yoﬁng‘adult males, and observation of the §aginal

sperm plug was considered Day 0 -of gestation, Beginning on Day 6 andi'

continuing daily through Day 15 of gestation, the females were dosed

. with the iﬁdicated dosages by orél»intubation; the controls were sham

treated. o

Body weights were recorded on Days 0, 6,11, 15, and_ZO of.gestation.
All animals were observed daily for éppearance and behavior with
éarticﬁlar attention to food consumption and weight, in order to rule
out any abnormalities whichﬁmay have océurred as a result of anorexic
effects in the pregnant female énimal{

On Day 20 all dams were subjected to Caesarean section under
surgical anestﬁesia, and the numbers of implantation sites, resorption
sites, and live and dead fetuses were recorded. The body weights of
the livé pups were.also recoréed.. The ﬁrogenitél tract of each dam
was examined in détail for anatemical norﬁalitf.

All fetuses were examined'grossly for the presence‘of'ekternal
congenital abnormalities. One-third of the fetuses of each litter
underweﬁt detailed visceral examinations employing lox.magnificétion.
The femaining two-thirds were cleared in potassium hydroxide (KOH),

stained with alizarin red S dye and examined for skeletal defects,
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) "+ FOOD AND DRUG .RESE.))H LABORATORIES, INC, )
Group _.- 31 Appendix II , ‘Date March 31, 1972
Material Sham Reproduction Data in Rats (Individual) Laboratory No.__ 0729
Dose 0
Dam No, Fate Implant Fetuses - Resoxrption Average TFetus Remarks:
Sites - QAlive Dead Sites ' Weight (g)
S 9091 P 11 o 11 4,09
S 9092 P 11 11 . o . 3.84
S 9093 P 9 9 : ' | ~ . 4,13
S 9094 P 12 12 X | 3.70°
S 9095 P .12 12 S ' 3.36
S 9096 P 1 11 IR 3.64
S'9097 - P 6. - 4 - . 2 4,17
S 9098 P - 9 . .9 L o C 3.71
S 9099 .+ NP -0 o . e ‘ ———
S 9100 ) S 14 - . 14 - ‘ o - 3.44
.8°9101 . P 14 . 13 . 1 3.88
' §9102. . P ST T o , 4.13
S 9103 b4 11 1l ' .o . .o 3.93
S 9104 P 110 8. 2 3.32
S 9105 P 8 8 | - 3.43
S 9106 P 12 12 R | : 4.02
© 8 9107 P 10 | 10 : - 4.12
S 9108 ° NP 0 o o P
S 9109 . P 12 12 | . 3.95
S 9110 P ©10 9 1 3.98
S 9111 P g - - 8 oo S - 3.92
s 9112 . . P 12 . . 12 . | _ 3.90
S 9113 . . P 14 ' 14 : v : 3.83
S 9114. P 11.. 11 : - ) 3.44 .
S P 8. - . 17 | 1 2.32 - .

* P = Pregnant; NP = Not ?regnant, -



Y -

.- FOOD AND DRUG RESEj)CH LABORATORIES, INC, ' ﬁ)
Group Appendix II - Date March 31, 1972
Material _ ASPirin Reproduction Data in Rats (Individual) =~ Laboratory No. 0729
Dose 250 mg/kg
Dam No. Fat:e"f Implant Fetuses Resoxption Average Fetus Remarks -
Sites Alive Dead ~ Sites Weight (8) -
A 9091 P . 13 8 5 . . 2.15
A 9092 P. .12 o : 12 ' : ———— :
A 9093 P S - 11 ‘ ———— Died Day 7.
A 9094 P - 13 S B ‘ 12 | . 1.79
A 9095 P 11 2! . 9 : 1.76
A 9096 P 14 14 o - 3.12
A 9097 P - 14 14 - _ . ' . - 3.07
A 9098 . P S 12. - 12 : ——
A 9099 NP . 0 . L - - L m——
A 9100 P 13 .13 : . ' ) 2.58
A 9101 P 13 .- 13 | ———
A 9102 P 12 10 2 . 2.20
A-9103 P 7 1 6 1.70
A 9104 P 10 8- 2 1.75
A 9105 P 11 v 1 10 ————
A 9106, . P ‘15 0 ° 5 . . ' 2,36
A 9107 . . P 9 0 . ., - 2.60
A 9108 P 10 10 : . ©2.49
A 9109 P 11 11 - : | g B 2.55
A 9110 P 6, _\ v 6 ————
< A 9111 P 11 - S S - - 3.86
A 9112 NP (N S - ' _—— Died Day 8.
A 9113, . P Co1r 8. 3 - ' 2.83 -
A 9114 P’ 12 12 : ————
A 9115 P 11 11 , Lo - 2,66
A 9116 P -9 9 " ' o 2.49
A 9117 P 14 . . ‘ 14 -
A 9118 P 8 6 o .2 . 2.51
A 9120 P 11 ' 4 11l | e

s

P = Pregnant: NP = Not Pregnant
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» FOOD AND DRUG RESEA:XH LABORATORIES, INC.

-
>

March 31, 1972

.13

Group 37 Appendix II Date
Material FDA 71-5 Reproduction Data in Rats (Individual) Laboratory No._ 0729 £
Dose 40 mg/kg
Dam No. Fate' Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g) ‘
F 9001 P 11 11 3.87
F 9002 P 10 10 - 3.74
F 9003 - P 10 10 3.88.
F 9004 P .13 12 1 4,28
F 9005 P 10 10 3.41
F 9006 " NP 0 : ————
F 9007 P 5 . 5 3.76
F 9008 P 14 12 2 3.43
F 9009 " P, .8 8 3.84
F 9010 h- ‘11 11 3.79
F 9011 P 13 " 13 S 4,05
F 9012 P 14 12 2 3.99
-~ F 9013 )4 10 10 4.02
F 9014 P ‘12 11. ‘1 3.91
F 9015 P 6 6 4,34
F 9016 P .11 11 4,35
F 9017 . P 9 9 ' 5.66
F 9018 P 10 10 | m——— Died Day 20.
F 9019 . P 11 -1l 3.92 ' o
F 9020 P. 11 11 3.84
F 9021 P 9 9 4,17
F 9022 P 9 9 4.13 .
F 9023 - ' ' Number not assigned
F 9024 : ' : Number not assigned
F 9025 ° P 13 . 12 1 4.08 oo
F 9026 P 11 27 -~ 3.25

¥*

P = Pregnant; NP = Not‘Pregnanc. :

,
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* FOOD AND DRUG RESEA;%H LABORATORIES, INC. :

38 ‘ 3 - Appendix II _ Date March 31, 1972

Group
Material FDA 71-5 Reproduction Data in Rats (Individual) Laboratory No. 0729 £
Dose 100 mg/kg
Dam No. Fate Implant : Fetuses Resorption Average Fetus "~ Remarks
- Sites Alive . Dead - Sites Weight (g) ‘
F 9031 P 9 : 9 S | - 3.70
. F 9032 P 11 11 ' . . . 3.79
F 9033 P 13. . - 12 : : 1l N 4,16
F 9034 P - 14 14 oo | 3.58
F 9035 P 13 |, 13 ¢ e - ' 4,17
F 9036 - P 8 . 8 o ‘ , 3.77
F 9037 P 11 : 10 1 . : : 3.89
F 9038 _ NP - 0 : : S o ——
F 9039 P. . 13 : 13 s ’ ' - 3.87 ' . : .
"F 9040 P 10 - 10 _ | 4,09 . | C
F 9041 P 10 10 : e 3.70 o
F 9042 P 3 13 - . | 4.01
F 9043 P J11 . . - 10 . T | ' 3.94
F 9044 P "9 ' 8 L 1 v o 3.73
F 9045 P 12 . 12 - . - 3 4.02
- F 9046 P -10 , 10 ~ - 3.94
F. 9047 . p 10 9 , S | . 4.07 .
F 9048 P 13 - . 13 ) ! o - 4,03
F 9049 P 8 L8 o . ' 3.99
F 9050 P-. 9 . 9 3 . 4,21
F 9051 . NP o . o v ’ ' : ———
F 9052 P 15 15 o - 3.71
F 9053 P 14 e | : 3.85
F 9054 P 10 10 7 3.8l

e Lt o _

%

P =u Pregnant: NP = Not Pregnant



3 y - FOOD AND DRUG RESEAR») LABORATORIES, INC. . , ' )
Group 39 ) -Appendix II _ Date March 31, 1972
Material FDA 71-5 Reproduction Data in Rats (Individual) Laboratory No. 0729 £
Dose 240 mg/kg
Dam No. FateX  Implant Fetuses Resorption Average Fetus - Remarks’
‘ Sites Alive Dead Sites ‘Weight (g) ‘
P 9061 P 11 11 . 4.35
F 9062 P 12 - 12 . S ' 4,28
F 9063 . P 14 13 oL 1 3.78
F 9064 P 3 . . 13 ) -3.93
F 9065 P 9 . . 8 " : Co 1 . . 2,71
F 9066 . P 13 13 I ’ _ 3.55
"~ F 9067 P i1 . 1o ' S | . . 3.37
F 9068 . P ‘11 -« 10 1 oo o 3.15
F 9069 P 12 . e 12 - . T 3.18
F 9070 ° P 10 " 1o 3.75
F 9071 NP 0 - o ' ' R
F 9072 P 14 14 ' ' . ) . 3.73
F 9073 P 10  ..9 ;‘ 1 4.23
F 9074 P 1s = - 15" o , . 3.49
F 9075 NP o - o ———
F 9076 P ‘12 . 12 _ L . ’ 3.89 : T
F- 9077 - . P 9 , , : 9 ' . -——- 'Died Day 20.
F 9078 P 12 - .12 e - 3.74 |
-F. 9079 P .10 - 10 B _ o 3.80
F 9080 )2 11 10 ' ' 1 .- 4,13 - i
F 9081 P 12 . l2 , : : - Died Day 20.
F 9082 . P 11 11 : S * 3.99 - |
F 9083 P 13 . 13 - .o o S ~ 3.85
F, 9084 . P 9 , . 8 - 1 : 3.03 -
F 9085 NP 0. ' - . C - ——— Died Day 15.

% D m Pracmant*: NP = Not Pregnant
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D) . FOOD AND DRUG RESE. MCH LABORATORIES, INC. | - )
Group 40 ~ Appendix II . Date._ March 31, 1972
Material FDA _71-5 Reproduction Data in Rats (Individual) Laboratory No._0729 £
* Dose " 600 mg/kq
Dam No. Fate' Implant Fetuses Resorption Average Fetus Remarks:
Sites Alive Dead Sites Weight (g)
F 9091 P 9 9 , : 4.29
F 9092 P 11 11 - i ‘ L © 3.66
F 9093 P 13 13 - ' 3,72 o
F 9094 NP . 0 . : ———— - Died Day 8.
"F 9095- NP 0 - C -———
F 9096 P 2 2 . S 3.78
F 9097 P 9 8 ' : S S S 3.71
" F 9098 - NP - 0 : K o . Bt
F 9099 P . 10 9 - o 1 , 4.07
F 9100 NP 0 C | | —— .
F 9101 P 7 7 B : - Died Day 19.
F 9102 NP 0 , ' ) " L e
. F 9103 P 12 8 4 - 2.42
F 9104 hod -4 4. ) ' 3.96
F 9105 P 9 9 2.54.
F 9106 P .7 7 3.07 -
F 9107 . P 6 6 3.84
F 9108 P 10 10 » 4,18
F 9109 " NP 0 :  mm————
F 9110 P. 11 10 1 3.63
F 9111 P 10 3 7 1.99
F 9112 P 9 8 1 : 3.77 Lo '
F 9113 P 1l : 11 . ——— . Died Day 14.
F 9114 P 14~ 14 ' - 3.75 .
'F 9115 P 13 13 . o 3.19
F 9116 P 11 5 g 5 : 2.41 .
F 9117 NP 0 . ) ———  Died Day 7.
F 9118 P 14 13 - 1 ) - 3.14

P = Pregnant; NP = Not ?réghant.
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| TEed and TlDwig TERwseanch, Thnaboratorics

I NC ORGP ORATE D

- Maurice Avenuce at 58 Street
Maspeth, New York 11378

') o R FINAL . ) - Telephone: TWining 4-0800
) , REPORT Cable: Foodlabs, New York

~ Submitted to: DHEW/Public Health Service - Déte. May 1, 1972

- Food and Drug Administration CA-272
5600 Fishers Lane-Room 5C-13 ) ' . . '
. Rockville, Maryland 20852 g Laboratory No. 0730 £
- ‘ Contract No. FDA 71-260

~ Sample: Fine tan powdered material

.Marking: ‘ FDA 71-5 (Calcium carragheenate)

Examination Regquested: Teratologic evaluation of FDA 71- 5 in hamsters

. 4

Procedure: See Appendix I
+f Nalts: See Tables 1 through 4 and Appéndix ix
Conclusion: Subject to reexamination in the light of later findings,

“the following is concluded:

’ "The administration of the test material. in graded dosage
levels to pregnant hamsters for 5 consecutive days had no clearly
significant effect on nidation or on maternal or fetal survival.
There was some evidence of delayed skeletal maturation (missing or
incomplete centers of ossification) which was dose dependent. The
number of malformations (terata?) seen were within the range of

_normal variation for the species, except for the occurrence of extra
ribs. - The conclusion is less clear than in the case of the sodium
salt of carragheenin in the same species.

(See following page for comment)

FOOD AND ,DRUG RESEARCH LABORATORIES, INC.

- WMC}./;-/ VM»WW%A
Xenneth Morgaxycidge, Ph/. *
This report {s submiticd for the cacluaive use of the person, pt\rtnc}bﬂ‘,gg’r cgﬁﬂ%&ggnﬁmn it is addrezaed, and neithor the report

nor the name of theas Laboraterics nor of any members of its staff, inay bo used in connection with tho advertising ot sale of any product or
procesa without written authorization. . . -




- Comment: | Attention is called to the fact that this is the

fourth of a series of reports which will be issued in.
accordance with the terms of the contract cited above.
Eventually, a total of at least 36 compounds will have been
tested in 18 pairs; each pair being run concurrently against

one sham-treated control and one positive control group.

Because of the inherent variability of biological data of
the type dealt with here, the accumulation and pooling. of
sequential sets of control values will greatly enhance the

‘statistical value of the flndlngs and the ultimate reliability

of the test results.
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j . . FOOD AND DRUG RESEA.)H LABORATORIES, INC. | ‘) o

Groups: 31 & 32; 37 through 40 . Date March 31, 1972
. . Table 1 - _
Material: FDA 71-5 Laboratory No. 0730 f
: ' Fate Summary . '
(Hamsters)

Group Material  Dose | Total ' At Term
. mg/kg ~ “Mated Pregnant Surviving (Total)  Number Pregnang

31 . - Sham 0 ) 30 ’  30 . .29 L 29

32 “7 Aspirin* - 250  :30 . To27 T 29 - 26

37'. | FDA 71-5 - 45 B 267 o B 23' - .26 y -i‘ 25

38 | iFDA 71-5 100 _‘v‘ 26 j 25 o 26 : 25 “
39/' j ’ FDA 71-5 240 3 27 ' | 24 o | 26 . o 23

40‘ ~ FDA 71-5 600 30 | 30. . | .29 : 29

%, Positive.Control
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D) ' ~ FOOD AND DRUG RESF ) H LABORATORIES, INC. ) |
Group: __ 31 & 32; 37 through 40 ° . ‘Date _____ March 31, 1972
; - Table 2° , ' '
. Material : FDA 7 1-5 : Reproduction Data L&boratory NO . 073 Q_f
~ ( Hamsters ) |
Group: 31 32 37 38 . 39 40
Dose (mg/kg): Sham Aspirin** 40 100 240 600
Prégnancies .
Total No. . . 30 27 23 25 : 24 29
Died or Aborted (before Day 14) 1 1 0 0 1 . 1
To term (on Day 14) : 29 26 23 25 23 29
Live litters ' , . : '
Total No. * 29 24 23 25 21 28
Implant sites | - ’
Total No. 340 - 327 278 324 ' 290 361
Average/dam * 11.7 12.6 12.1 13.0 - 12.6 - 12.4
Resorptions . . v
Total No. * o 15 31 10 12 16 20 -
Dams with 1 or more sites resorbed 8 12 7 8 © 6 - 12
Dams with all sites resorbed 0 2 0 0 1 1
Per cent partial resorptions - 27.6 46.2 30.4 32,0 - 26,1 41.4
Per cent complete resorptions - 7.69 - - - 4,35 3.45
Live fetuses , = . e :
Total No. 322 296 268 312 260 341
Average/dam * 11.1 11.4 11.7 12.5 11.3 11.8
Dead fetuses ,
Total No. * 3 - - - 14 0
., Dams with 1 or more dead 3 - - - 2 -
-Dams with all dead 0 - - - 1 Lo-
. Pexr cent partial dead 10.3. - - - 8.70 -
Per cent all dead - - - - 4.35  --
Average fetus weight, g 1.86 1.78 1.78 1.82 . 1.77°

* Includes onlyvy those damé axvamined a+ term.



FOOD AND DRUG RESEARCH LABORATORIES, INC.

0730 £

Club foot

Groups_31 & 32; 37 through 40 Laboratory No.
Table 3 .
: Mhterial FDA 71-5 ‘ Date March 31, 1972
~ : Summary of Skeletal Findings *
(Hamsters) '
_ . ‘
Findings Group No. 31 32 37 .. 38 39 40
: Dose (mg/kg) Sham Aspirin** 40~ - - 100 240 600
Live Fetusigtﬁzgﬁ?ed 220/29 206/24 185/23  210/24% 181/21  235/2t
- Sternebrae ‘ ' - i
: Incomplete oss. "75/27 92/24 81/21 "~ 60/21 41/14 44/1¢
Scrambled 1/1 B .
Bipartite . 30/19 26/19 6/5 32/16 25/15 61/ 2
Fused . ' 1/1 :
Extra : '
‘Missing 17/12 25/10 '51/17 37/14 12/8 32/1.
Other .
- Ribs
Incomplete oss. ' : '
Fused/split 2/2 371 2/2 .
Wavy 1/1 : ’ 1/1
Less than 12 o : :
More than 13 19/10 11/6 22/11 22/11 49/16 49/1.
\ Other, extra - : : 1/1
Vertebrae . A
Incomplete oss. 2/2 2/2 6/2 4/4 11/3 1/1
Scrambled . ‘
Fused
Extra ctrs. oss. 23/14 12/8 3/3 - 4/4 8/3
Scoliosis 4/4 474 3/3
Tail defects ’
Other
Skull
Incomplete closure 1/1
Missing .
Craniostosis 1/1
Other ; Occip./Parietals/ - -
Facials; inc. 3/3 2/2 1/1 11 /4 9/3
Extremities - '
Incomplete oss. 36/14 55/17 64/14 73/18 36/13 78/1
Missing :
'Extra
- Miscellaneous :
Pubis/Ilium/ischium; inc. 3/3 2/2 1/1
' Hind leg left rotation 1/1 . <.
" Hyoid; missing 1/1 2/2 11

% Numerator=Number of fetuses affected; Denomlnator Number of litters affect«

29950 mee /lrer

este D T 20 rm Aty o
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D - . FOOD AND DRUG RESEQ(CH LABORATORIES, INC. . )
Groups . 31 & 32; 37 through 40 S ' : : Date -March 31, 1972
, Table & S '
" Species Hamsters - | Laborxatory No. 0730 £

. Average Body Weights *

Group Material Lg:;:i ""T"; """" _"";"".“"'“f"‘;‘DaY'.".'"l'o' """" .“1-4 """ ommeee
T mg/kg re-memeeeee- S S
31 Sham o | 97.4. 103 104 | e 137 (29)
32 .'.Aspirin as0 - "99..7 104 . 105 117 135 7 (26)
.3‘) | FDA 71-5 40 o 9;1.‘0. i 101 104 s 137 .(‘23)
8- FDA 71-5 :” 100 Sz 105" - - 108 1e - 4z @5
39 'FD.A 71-5 240 101 106 '. ];08 ) | 7. - | 136 ;(23)'
40 FDA 71-5 600 98.9 . 103 | 104 oous 137 (295
' i Ll

* Of pregnant dams
** Numbex of surviving dams in parentheses (c.£. Table 1) -



Appendibe

- Teratology Study in Hamsters

Virgin adult female golden hamsters from an outbred strain were

individﬁally housed in mesh bottom cages in temperature and humidity
controlled quarters with free access to food and fresh taé water at
all times. They weie mated (1 tb 1) with mature.males and the’
appearance of motiié sperm in.the vaginal smear waé considered as
Daf 0 of gestatiéh. Beginning on Day 6 and cont;Puing daily through

Day 10 of gestation, the indicated dose levels of the test material

were administered by oral intubation; the controls were sham-treated.

»

Body'WEights were recorded on Days 0, 8, 10, and 14 of the gestation

period. All animals were observed daily for appearance and behavior

- with particular attention to food consumption in order to better

récognize any abnormalities resulting from anorexic effects in the

pregnant animal,

_OnADay 14, all animals were subjecﬁed to Caesarian section under deep
anesthesia and the numbers of implantation sites, resorption sites, live
and dead fetuses were recorded. All live pups were weighed and the

genital tract of each dam was examined for any anatomical abnormalities.

All fetuses were exaﬁined grossly for the presence of external
congeﬁital defects and one-third of eaéh litter underwent dgta?led
visceral examination under 10X ﬁagnifiéation. The remaininé twé—third;
of the pups wéré cléared in potassium hydroxide, stained with alizarin

red dye, and examined for the presence of sketal abnormalities.
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'j), * FOOD AND DRUG RESEAR:} LABORATORIES, INC, j)
Group 31 " Appendix II '‘Date _ March 31, 1972
Material Sham ‘Reproduction Data in Hamsters (Individual) Laboratory No. 0730
Dose 0
Dam No. ‘Fate Implant Fetuses Resorption Average Fetus Remarks
Sites Alive . Dead Sites Weight (g)
- § 0091 P 12 11 1 0 2.04
S 0092 P 11 11 0 0 1.75
S 0093 P - 12 12 0 0 2,03 .
S 0094 P -9 9 0 -0 1.85
S 0095 P 11 - 11 - 0 0 '1.81°
S 0096 ' - P 14 12 .0 2 1.72
S 0097 - P 12 12 0 0 1.94
S 0098 P 11 7 0 -4 1.58
S 0099 + P 11 - 11 0 0 1.71
S 0100 P 14 14 0 0 1.69
S 0101 P 11 10 0 1. 1.77
-S 0102 .P 13 13 0 0 1.90
S 0103 P 13 13 -0 -0 1.85
S 0104 P 10 10 0 -0 1.79
S 0105 P 12 . 12 0 0 1.97
S 0106 P 13 11 0 2 1.94
S 0107 P 14 . .13 1 0 1.74
S 0108 P 10 9 0 1. 1.63 = -
S 0109 P 12 0 2 0 -~ - . Died Day 14.
S 0110 P 12 9 "0 3 1.91
S 0111 P 11. 9 1 1 2.16
S 0112 P 11 11 0 0 1.64
s 0113 -+ P ° 11 11 0 "0 1.84
S 0114 - P 12 12 0 Y 1.64
S 0115 P 8 8 0 0 2.20
S 0116 P 12 11 0 1 1.82
S.0117 P 14 14 - 0 0 1.82
S .0118 P 13 13 0 0 2.11
S 0119 P 11 11 0 0 2.03
S 0120 P 12 12 0 0 2.11

% P = Pregnant; NP = Not Pregnant
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) . - FoOD AND DRUG RESEAL._X LABORATORIES, INC. , )

Group - 32 | . Appendix II . '‘Date ___ March 31, 1972
" Material Aspirin Reproduction Data in Hamsters (Individual) Laboratory No. 0730
Dose 250 mg/kg

Dam No. Fate Implant Fetuses Resorption . Average ‘Fetus Remarks

' Sites Alive Dead Sites Weight (g)

A0091 P 9 ¢+ 9 0 0 1.78

A 0092 P 14 14 0 0 1.88

A 0093~ P 11 11 0 0 1.76

A 0094 P 12 10 0. 2 2.08 .

A 0095  * NP .0 | --

A 009 , P 15 14 0 ! 1.81

A 0097 P 13 13 .0 0 1.83

A 0098 . NP 0. - ‘ : -

A 0099 P 13 o1 0 2 1.82

A 0100 "t P 10 10. 0. 0 1.90

A 0101 P 12 12 0 0 1.56

A 0102 P 15 14 0. L 1.83

A 0103 P 16 15 -0 1 *1.50
A 0104 P 9 8 0 1 1.97

A 0105 P 11 11 0 0 1.96

A 0106 P 19 . 18 0 1 1.57

A 0107 P, 13 11 0 2 1.82

A 0108 P 12 12 0 -0 1.60

A 0109 . P 9 0 0. 9 . --

A 0110 P 14 14 d 0 0 1.65

A 0111 P’ 13 13 "0 0 1.70 -
A 0112 P 15 0 15 0. = . Dam Died Day 8.-
A 0113 .. NP 0 ' . -- ' .

A0l = P 12 12 0o - -0 1.65

A 0115 . P 12 11 0- 1 1.91

A 0116 P 9 0. ‘0 -9 -

A-0117 P 15 15 0 . 0 1.72

A. 0118 P 15° 14 0 L 1.69

A -0119 P 11 11 0. 0 1.91

A 0120 P 13 13 0 0

¥ Pw= Preénént;.NP = Not Prégnant | - . - ' '_ | .
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) - FOOD AND DRUG RESEARG) LABORATORIES, NG, )
Group __37 : . 'prpendix IT . B | ‘Date "March"jl. 1972
Material FDA 71-5 Reproduction Data in Hamsters (Individual) Laborgtory No.__0730 f

Dose 40 mg/kg'

Dam No. Fate™ Implant - Fetuses Resorption . Average Fetus Remarks
Sites Alive Dead Sites . Weight (g) '
F 0001 P 13 13 . -0 0 1.86
- F 0002 P 11 - 11 0 0 1.89
F 0003 NP 0 : --
F 0004 P 10 . 10 0 0 +1.54
F 0005 P 13- 13 0 0 1.96
F 0006 P 13 - 12 0 1 '1.84
F 0007 - P 15 - 15 .0 0 1.7
. F 0008 - P 12 12 0 0 1.59
F 0009 P ST 0 0 "1.51
F 0010 0 9 .8 0 1 1.97
F 0011 P 12 11 0 1 1.47
F 0012 "NP 0 , --
F 0013 . P 13 10 0 3 1.69
F 0014 P 12 . .12 0 0 - 1.94
~F-0015 P 14 - 14 0 0 1.77
F 0016 P 12 10 0 2 2.05
F 0017 P .12 o 12 0 0 2.00
F 0018 - NP 0. - 3 --
F 0019 P 1.~ - 10 0 S . 1.84
F 0020 . P 7 : 7 0 0 1.59
F 0021 -P 14 - 14 -0 0 - 1.89
F 0022 P 13. - 13 0 0 1.91
F 0023 P 12 11 Y 1 - 1.63
F 0024 P 12 - 12 0 0" 1.84
F 0025 - P 12 12 - -0 0 1.68
F P 12 - 12 0 0 1.69

0026

'/ % P = Pregnantj NP = Not Pregnant
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: : - FOOD AND DRUG RESEARC? LABORATORIES, INC. o
. Group - 38 ' | : ' Appendix II . 'Date ___ March 31, 1972
Material  FDA 71-5 Reproduction Data in Hamsters (Individual) Laboratory No., 0730 £
Dam No. Fate* Implant Fetuses Resorption . Average Fetus Remarks
Sites  ZAlive Dead Sites . Weight (g) : ‘
F 0031 P 11 . 10 0 1 1.93
F 0032 P - 14 14 0 0 1.73
F 0033 p 11 11 0 0 1.92
F 0034 . P 11 11 0 0 -1.94 .
F 0035 P - 12 12 0 0 1.65 .
F 0036 P 15 15 0 0 - 1.68
F 0037 - P 12 - 12 0 0 1.70
F0038 . P 13 13 -0 -0 1.84
"F 0039 P 13 13 0 0" 1.71 -
F 0040 P 13 10 0 3 1.72
F 0041 P 17 .17, 0 v’ 0 1.90
F 0042 P . 12 11 0 1 . 1055
- F 0043 . NP 0 ' N --
" F 0044 P ) 12 12 0 0 2.12
- F 0045 P 14 14 0 0 1.34
'F 0046 P 11 : 10 0. 1 1.35
F 0047 . P 13 . 13 0 0 1.56
F 0048 P ‘15 - 15 0 0 1.92
F 0049 P 12+ 10 0 2 e 2,00
F 0050 P - 15 L 14 0 1 1.90
F 0051 ‘P ‘13 13 0 0 1.69
F 0052 P 11 v 9 0 2 1.95
~ F 0053 P % 1 © 0 0 1.8%
F 0054 P 11 - 10 . 0 -1 '1.69
F 0055 " P 16 . 16 0 0 1.95
F 0056 P 13 - 13- .0 0 1.96

% P = Pregnant; NP = Not Pregnant ‘ -;' o ' ' . o )
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- FOOD AND DRUG RESEAZRH LABORATORIES, INC. . D

Group 39 ‘ " Appendix II . ‘Date  March 31, 1972
Material FDA 71-5 Reproduction Data in Hamsters (Individual) Laboratory No.__ 0730 £
Dose - 240 mg/kg .

Dam No. Fate* Implant - Fetuses Resorption . Average Fetus Remarks
: : Sites Alive " Dead. Sites : Weight (g)

F 0061 P 11 . 10 0 1 1.83
" F 0062 P 14 . 14 0 0 1.82

F 0063 P 13 .13 0 - 0 1.81

F 0064 P 13 - 13 0 0 "1.92

F 0065 P - 15 . 15 0 0 1.90

F 0066 - -P 12 12 0 0 '1.93

F 0067 P . 13 0 1 1.81

F 0068 . P 10. 10 o0 0 1.97

F 0069. - P 15 ~. 15 0 . 0° 1.67

F 0070 NP, o N . ' --

F 0071 NP 0 ' L ‘ SR » .
~ F 0072 . P - 14 14 0 0. - ) 1.72

F 0073 P 13 12 1 0 . 1.93

F 0074 P 13 ° . 13 0 0 1.77

F 0075 P % 14 L0 0 1.87

F 0076 P 13 - 13 0 0. 1.95

F 0077 P 13 <13 0 0. 1.98

"F 0078 P 14 12 0 2 1.71 , |

F 0079 P 13 0 13 - 0 * - Dam Died Day 8.
"F 0080 - P 10 . 0 0 10 -- oY

F 0081 P 13 .12 0 1- 1.67

F 0082 P 12 12 0 0 1.72

F 0083 P 13 0 13 0. -

F 0084 P 10 9 0 1 1.63
~F 0085 P 10 10 0 0 1.66
* F'0086 P 11 . 11 0 0 2.02

F 0087 . NP 0 ) --

% % P = Pregnant; NP = Not Pregﬁaﬁt



: -+ FOOD AND DRUG RESEAR(.‘? LABORATORIES, INC, . ) : )
Group 40 "Appendix II - ‘Date March 31, 1972
Material FDA 71-5 Reproduction Data in Hamsters (Individual) Laboratory No.__ 0730 £
~ Dose 600 mg/kg
Dam No, Fate* Implant Fetuses Resorption . Average Fetus .~ Remarks -
' Sites Alive " Dead Sites . Weight (g)
F 0091 P 11 11 .0 0 1.83
F 0092 p 6 4 0 2 1.90
E 0093 P 13 " 13 0 0 1.86
E 0094 P 14 14 0 0 "1.56
F 0095 P . 12 : 12 0 0 1.88
F 0096 4 14 13 0 1 1.76
F 0097 . 4 14 . o 0 1 1.73
F 0098 - P 13 . 12 0 1. 1.73 |
F 0099 P 4 - - .13 0 1 1.74
F 0100 P 6 0 0 6 . -
F 0101 P 14 “14 . 0 0 1.57
F 0102 P 12 10 0 2. , 1.57
~ F 0103 P 15 15 .. 0 0 . 1.71
F 0104 . P 11 11 . 0 0 1.70
F 0105 P 13 - 13 0o . 0 1.66
F 0106 P 11 11 0 0 2.01
F 0107 - P - 12 11 . 0 1 2,05
F 0108 = - P 15 13 0. 2 . 1.85
F 0109 P 10 10 -0 -0 * . 2.00 ‘ =
FOLl0. ~ P 11 .- 11 0 0 . ' 2.33 - Aborted Day 14.
F 0111 P - 12 .12 0 0 1.59 . i
F 0112 P 14 14 .0 0 2.01 '
F 0113 P 11 . 11 0 0 . 2.01
F 0114 . P 15 . 15 0 0. 1.75
F 0115 P - 13 , 12 0 1 . 1.88
F 0116 P 12 12 0 0. 2.01
F 0117 P 16 . 15 . 0 1 1.55
.F 0118 P 11 11 0 -0 1.70
F 0119 P 15 15 0 0 1.50
F 0120 P ©.12 11 0 Sl 1.56

‘’ % P = Pregnant} NP = Not Pregnant
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o I NCORPORATEO v MauriceAveuuéat58’hStreet
Maspeth, New York 11378
: . Telephone: TWining 4-0800 °
FINA L . Cable: Foodlabs, New York
‘REPORT ’ ' ‘

'~

Submitted to: DHEW/Public Health Service ' Date May 1, 1972
: Food and Drug Administration CA-~272 : - -
5600 Fishers Lane-~Room 5C-13 , . L -
' Rockville, Maryland 20852 Laboratory No. 0731 f
. . - Contract No. FDA 71-260

Sample: Fine tan powdered matérial

‘Marking: . FDA 71-5 (Calcium carragheenate) B

<Examination Requested: Teratologic evaluation of FDA 71- 5 in rabbits

-

/

- Procedure: . . (See Appendix I)

e

 Results: See Tables 1 through 4 and Appendix II

- Conclusion: Attention is called to the fact that this is the fourth of a
series of reports which will be issued in accordance with the terms of
the contract cited above. Eventually, a total of at least 36 compounds
will have been tested in 18 pairs; each pair being run concurrently
against one sham-treated control and one positive control group.
Because of the inherent variability of biological data of the type
dealt with here, the accumulation and pooling of sequential sets of
control values will greatly enhance the statistical value of the
findings and the ultimate reliability of the test results.

For these reasons, the conclusion stated below is regarded as provis-
ional and subject to reexamination in the light of later findings:

"Phe administration of up to 260 mg/kg (body weight) of the test
material to pregnant rabbits for 13 consecutive days had no clearly
discernible effect on nidation or on maternal or fetal survival. The
number of abnormalities seen in either soft or skeletal tissues of the
test groups did not differ from the number occurring spontaneously in
the sham-treated controls."

e ' , ) FOOD AND DRUG RESEARCH LABORATORIES, INC.

)
Kenneth Mofgaz?iagc, Phdb. ™S
Vice Presiden

“This report is submitted for the exclusive use of the peruon, partnership, oc corporution to whotn it is addressed, and ncither the roport -
aor thic name of these Luboratorica ror of sny members of its stall, may te used in connection with the advertising or sale ¢f any product or

procesa without writtca authorization.
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D, . FOOD AND DRUG RESE:..AH LABORATORIES, INC. D)
' Groups: 31 & 32; 37 through 40 | | Date March 31, 1972
' Table 1 o
Material: FDA 71-5 ‘Laboratory No. 0731 £
Fate Summary
(Rabbits )
Group " Material  Dose - Total At. Term L
mg/kg Mated Pregnant . Surviving (fotal) Number Pregnan!
31 . Sham' 0 1s 13 11 .9
32 . 6-AN* 2.5 15 13 15 13
37 . " FDA 71-5 3.0 15 12 14 12
38 © FDA 71-5 10 15 11 14 10
39 FDA 71-5 60 15 13 ' 15 13
40 . FDA 71-5 = 260 15 14 14 13

* Positive Contxol: -6-amino nicotinamide dosed on Day 9.



Group: Jj).é 32; 37 through 40

—_—

Table 2

FOOD AND DRUG RES?)L.H LABORATORIES, INC.

f\'
Date March 31, 1.2

Laboratory No._ 0731 £

i

ial:" FDA 71-5
gate?lal Reproduction Data
' (Rabbits)
Group: 31 32 37 38 39 40
Dose (mg/kg): Sham 6-AN** 30, 10 60 260
Pregnancies o o , . ‘
Total No. .13 13 12 . - 15 13- - 14
Died or aborted (before Day 29) 4 0 1. 2 0 1
To term (on Day 29) , 9 13 12 10 13 13 -
Corpora lutea ' - '
Total No.. L X 243 ’ 235 207 ¢ 201 172 187
Live litters ' ' | )
Total No.* _ C 9 10 10 .9 12 9
Implant sites AR o » : T
Total No. (at term) ’ ' 39 59 59 - 51 - 70 : 56
Average/dam¥ _ 4,33 4.54 4.92 5.10 5.38 4.3
Resorptions ' .
Total No.* 5 15 .9 13 6 7
Dams with 1 or more .sites resorbed 3 B 5 4 6 5
Dams with all sites resorbed 0 -2 2 1 0 4
Per cent partial resorptions . 33.3 61.5 41,7 40.0 46.2- 38.5
Per cent complete resorptions - 15.4 16.7 10.0, . -— 30.8
Live fetuses '
Total No. (at term) . .o : 34 43 50 38 ° 64 49
Average/dam* ' v - 3.78 3.31 4.17 3.80 4.92 3.0
‘Dead fetuses : | '
Total No.* 0 1 0 0 0 0
Dams with 1 or more dead - 1 - - - -
Dams with all dead - 0 - - - -
+ Per cent partial dead - - - - - -
per cent all dead - 7.69 - - - -
Average fetus weight, g - 37.3" ' 31.0 42.0 38.9 37.2 37.1

—

*
**

Includes only those dams examined at term.

Positive control.. 2.5 mg/kg 6-amino nicotinamide dosed on Dav O .



Groups

FOOD AND DRUG RESEARCH LABORATORIES, INC.

~
B

RN
AL A A

- ..

31 & 32; 37 through 40 Laboratory No. 0731 f
. Table 3’ o
Material _ Fpa 71-5 Date _ March 31, 1972 '
X Summary of Skeletal Findings * -
A (Rabbits)
) \f
Findings Group No. 31 32 ‘37 ) 38 39 40
Dose (mg/kg) Sham  6-AN** 3 10 .60 260
Live Fetuses Examined 32/9 42/10 .50/10  33/9 64712 5771
. Sternebrae " . )
Incomplete oss. 1/5 16/7 8/7 7/4 15/6 16/8
Scrambled . ‘ i
Bipartite ' 8/6 2/1 .
Fused 2/1 12/6- 1/1 1/1 1/1
Extra ) 3/3 5/5 2/2 4/2 1/1
Missing 1/1 . 1/1 1/1 1/1
Other . * :
Ribs :
Incomplete oss. 2/2 .
Fused/split 7/6 2/1
‘Wavy - . .
Less than 12 . _ . 4/1 1/1 1/1 171
More than 13 1/1 11 : 3/3 9/4 12/4
Other .
- n
Vertebrae v _
R Incomplete oss. ,
Scrambled ‘1/1
Fused .
Extra ctrs. oss, )
Scoliosis 1/1 ,
Tail defects 2377 2/1 .
Other; Scrambled tall . 1/1
Skull )
Incomplete closure | 1/1
Missing 4 ' .
Craniostosis 1/1 - 8/2 - 3/3 6/4 7/3 9/4
Other: Eyes; incomplete : 8/2 ' .
Extremities . .
Incomplete oss.
Missing .
Extra .
Miscellaneous . .
Club feet . 5/3
‘ ~ : -

"

* Numerator=Number of fetuses affected; Dgnomlnator Number of litters affecte

%% Positive control:

6~ amino nlcotlnamlde dosed on Day 9.



Groups_ 31 & 32

FOOD AND DRUG RESEARCH LABORATORIES, INC.

(‘ Material _ FDA 71-5

37 through 40

Table 3-a

Date.

March 31, 1972 i

-Laboratory No. 0731 f

Summary of Soft Tissue Abnofmalltles

(Rabbits) -
: ' Number of :
Group Material Dose level Dam Pups ' Description’
| mg/kg . :
31 Sham 0 - 8=1051 2 Euryopia
. | -1 ‘Hair 1lip
.32 6-an* - 2,5  2-1046 5 Anopia
o : : . 3 Club feet
32 6-AN 2-1047 7 Anopia
' .- ' 3 Cleft palate
. 2 Hair 1lip
32 ' 6-AN z-1049 ~ 6 Anopia
) . 4 ~Club feet
. _ 3 Cleft palate
) _ S 3 Hair lip
T 32 6-AN Tg-1052 .1 Anopla
’ o 2 Missing dlglts
: 1 Dysgnathia
- 32 6-AN . 2-1053 2 Anopia
' ' ' : 3 Club feet
32 6-AN 2-1054 3 Club feet
' . 1 . Anopia
1 Hair lip
32 6-AN 2-1055 7 . Anopia
' 5 Club feet
32 6-AN 2-1059 5 ‘Anopia
' E 3 . .Club feet
3 - Cleft palate
M

6 ~ amino nicotinamide dosed on Day 9.
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-~ FOOD AND DRUG RESEARCf)LABORATORIES,.INC.

Date_ March 31, 1

Groups_ .31 & 32; 37 through 40

Table & .o
"Species___ Rabbits : Laboratory No._ 0731 £
Average Body Weights
- . ‘ . © on e GNP Sk eh OV Gn Es WO SO OB WD W S8 m ‘---'----‘-----'-TDay --------------- - G un oF 6 Eh e - e O% Gn OB 0B = - - w» a9 &b
Group Material - Dose 0 6 12 18 29 k%
Level T N
e mg/kg -------- ------ ‘------------—----- kg --."v---------------‘------.--------
31 _ 'Sham 0 2.34 2.35 2.38 2.36 2.41 .( 9)
32 6-AN¥** 2.5 2,21 2.18 2.27 2.27 - 2.36 (13)
37, FDA 71-5 3.0 ©2.35 . 2.39 2.44 " 2.51- 2.55 (12)
© 38, - FDA T1-5 10 2,50 2.57 2.54 2.66 2.63 (10)
39, FDA 71-5 - 60 2.25 2.28 2.32 2.37 2.47 (13)
© 40 FDA 71-5 260 2.28 2.28. 2.29 2,42 (13)

2,28

‘% - Of prégnant dams.
** Number of surviving
*x%x pPositive control:

es (c.f. Table 1)

dams in parenthes
de dosed on Day 9.

6-amino nicotinami



Appendix I

Teratology Study in Rabbits

Virgin, adult, Dutch-belted female rabbits were individually
housed in mesh bottom cages in temperature‘and humidity-controlled
qguarters wifh free access to food and fresh tap water, On bay 0,
éach.dbe was gi§en an injection of 0.4‘m1 of hﬁman chorionic gonado-
tropin (400 IU) Yia the marginal ear vein. Three hours later, each’
doe was inseminated artificially with 0.3 ml of diluted semen from

6

a proven donor buck using approximately 20 x 10~ motile sperm accord;
ing to the procedure described by Vogin et al (Pharmacélogist 11,
282 (1969)). Beginning on Day 6 and éontinuing daily through Déy 18
the females were doseduwith the indicated dosages by oral ihfubation:
the'controlsvwere sham préated.

Bédy weights were recorded on Days 0, 6,12, 18, and 29 of gestation.

All animals we:é observed daily for appeafance and behavior, with

- particular attention to food consumption and body weight in order to

rule out any abnormalities which may have occurred as a result of

anorexic effects in the pregnant female animal.

On Day 29 all does were subjected tovCaesarean section under
suféical anesthesié, and the numbers of corpora 1lutea, imglantation
sites, resorption'sites and live and dead fetuses were recorded.'.
Body weights of the live pups were also recorded. The urogenital
tract of each animal was examineq in detail for normality. 1In
addition all fetuses underwent a detailea gross examination for the

presence of external congenital abnormalities. The live fetuses of

-1~



each litter were then placed in an'inéubator'for 24 hours for théf
evaluation of neonatal survival.. Ail'surviving pups were sacrificed,
and all pups examined for visceral abnormali#ies (by @issection)._
Ail'fetuses wefe then cleared in potassium hydroxide (KOH), stained

with alizarin red é dye and examined for skeletal defects.

oo
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y - FOOD AND DRUG RESE™Y.{ LABORATORIES, INC. D) A
Group 31 ' 'Appendix II | Date_ March 31, 1972
Material Sham | Reproduction Data in Rabbits (Individual)  Laboratory No._ 0731
Dose : 0
Corpora Implant Fetuses_ Resorption Ave Fe
Da .. % : . P rage Fetus
m No Fate¥ yutea Sites Alive Dead. Sites . Weight (g) Remarks
'S 1046 P 13 4 4 T —— Died Day 14
. 8§ 1047 P 19 1 1. o Lo ~ 36.4 .
S 1048 NP 12 0 . ————
S 1049 P 19 5 .5 . 36.9
S 1050 P 25 5 ' 3 2 43.6
S 1051 P 15 6 5 1 17.7
s 1052 P 8 6 6 42.7
S 1053 P ‘16 . 6 6 32.8 . .
S 1054 p 20 3 3 38.4 S
S 1055 ‘P 19 1 1l 46.1 .
S 1056 NP 2 0 | _ . )
S 1057 P 13 4 . - 4 ' ——— Died Day 10
S 1058 ° P .23 6. 4 o . 2 o 40.7
S 1059 . P 20 5 ' : 5. . - - Died Day 10
S 1060 P 2 2 . ' . el " Died Day‘ll

19

~

"D w2 Dreacrmams s NP m NAatrt Dvasnant



D _ FOOD AND DRUG RESE/ )H LABORATORIES, INC, . )
Group 32 | ~ Appendix II .Date_ March 31, 1972
Material 6 - AN Reproduction Data in Rabbits (Individual) Laboratory No. 0731
Dose - 2.5 mg/kg B ‘
- . Corpora  Implant Fetuses Resorption Average Fetus '

Dam 1\0‘" - Fate¥ ‘Lutea Sites - Alive Dead Sites . Weight (g) _ Remarks

2 1046 P 21 6 6 o 28.8

Z 1047 P 18 7 7 27.0

Z 1048 NP 8 0 - & o ———-

72 1049 P 21 6 5 1 29.2

Z 1050 . P 1l 1 _ o B —————

z 1051 +P 8 2 - 2 ———

Z 1052 | . P 9 4 1 3 21.6

Z 1053 ° hed 11 4 3 1l 29.7 .

z 1054 P - 39 6 3 3 29.0 &

Z 1055 ‘P 25 8 7 1 27.6 :

Z 1056 - P 15 5 4 1 34.0

Z 1057 P 8 2 2 43.0

Z 1058 P .14 3 “ - 3 ————

Z 1059 P 23 5 S5 40.3

Z 1060 * NP 4 0 -

- -— . P - - - emeh - a_ L P VO ‘
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‘ . . ) ) .. . ) . ‘“
) . ‘ . FOOD AND DRUG RESE/ )H LABORATORIES, INC. ‘)
Group 37 | _ “Appendix II _ - Date March 31, 1972
Material FDA 71-35 Reptoduction Data in Rabbits (Individual) Laboraﬁdry No. 0731 £
Dose 3 mg/kg '
Corpora Implant Fetuses Résorpcion Average Fetus
v %
Dam No. . Fate® . eq Sites Alive Dead  Sites - Weight (g) Remarks
F 1001 P 20 7 7 g 30.4
F 1002 P 16 5 "4 1l 45.6
F 1003 P 11 4 -1 3 , 49.0
F 1004 NP 9 0 - o _—-
. F 1005 P 22 . 9 9 38.8
F 1006 NP 1 0 . ——
F 1007 - P 4 2 0 2 - e
F 1008 P 14 4 4 . 43,4 |
F 1009 NP 11 0 . ———— Died Day 23.
F 1010 ‘P 33 6 6 4.1 :
F 1011 P 12 2 2 51.3
F 1012 P 18 2 ‘ 2 ——
F 1013 . P 6 3 2 A ' 54.1
F 1014 P '8 4 4 37.2 '
F . P 22 11 1 36.9 |

1015

e

% P = Drnonént: "NP = Noé Preonant
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) . ' FOOD AND DRUG RESEAR ) LABORATORIES, INC. ' )
Group 38 ‘ Appendix II Date March 31, 1972
Material _ FDA 71-5 Reproduction Data in Rabbits (Individual) = Laboratory No.__ 0731 £
Dose 10 mg/kg '
. , Corpora Implant Fetuses Resorption | Average Fetus )
Dam No. Fate™ 1itea Sites Alive Dead  Sites - Weight' (g) . Remarks
F 1016 P 25 - 7 7 ~ | 36.2
F 1017 . P 23 1 1l . ' . . 39.6
F 1018 - NP 7 0 - " ———
F 1019 NP 3 0 - | S —
F 1020 P 30 2 2 - : o 39.0
F 1021 . . P 22 10 8 " 2 38.5
F 1022 NP o - -0 ~ S -
- F 1023 P . 9 8 ' 8 ' ————
F 1024 P 19 7 7 S 39.4
F 1025 4 13 2 2 42.7
F 1026 - P 10 4 4 43.2
F 1027 P 11 6 ©.4 2 ' 35.3
F 1028 P 13 4 <. 3 1 36.8 .
F 1029 NP - 0 0 | ——— - .
F P .16 8 s .. -—-- . Died Day 25.°

1030

e T . Tem i mem snom o0 \ND = 'MAQ- Praonant



- FOOD AND DRUG RESEAl 1 LABORATORIES, INC.

N
{

Date March 31, 1972

Group 39 Appendix II
Material FDA 71-5 Reproduction Data in Rabbits (Individual) Laboratory No. 0731 £
Dose 60 mg/kg
- Corpora Implant Fetuses Resoxrption Average Fetus 3
Dam No. Fate¥ Lutea Sites Alive Dead Sites Weight (g) Remarks
. F 1031 P 25 7 8 1 39.5
F 1032 P 4 1 1 ————
F 1033- P 20 9 8 1l 37.6
F 1034 P 11 4 4 36.9
F 1035 P 27 8 8 32.9
F 1036 P 6 6 6 38.5
_F 1037 P 8 5 5 36.5
F 1038 NP 3 0 : ———
F 1029 P 8 4 3 1 38.7 .
F 1040 . P 13 8 7 1l 39.6
F 1041 P 11 4 3 -1 37.0
F 1042 p 9 5 . 5 Coe 28.0
F 1043 P 11 6 6 - 38.1
I 1044 NP 2 0 ————
F 1045 P 14 3 -3 44,2

% P = Pregnant:

NP = Not Pregnant



Group - 40

- FOOD AND DRUG RESEA ,ﬁ LABORATORIES, INC.

Material FDA 71-5

Appendix II

Reproduction Data in Rabbits (Individual)

Date

i
March 31, 1972

-

Laboratbry No. 0731 f

Dose 260 mg/kg
. Corpora Implant Fetuses "Resorption  Average Fetus ,

Dam No. - Fatew Lutea Sites Alive Dead  Sites Weight (g) Remarks
F 1046 NP 7 0 : ————
F 1047 P 31 4 4 39.9
F 1048 P 30 8 .8 36.7
F 1049 P 11 1 1 ————
F 1050 P 14 5 5 33.4
F 1051 P 15 7 7 33.7
F 1052 P 11 3 3 42.6
F 1053 P "6 3 3 -———— _ : .
F 1054 P 7 4 4 ———— Aborted Day 20
F 1055 P 7 6 6 37.2
F 1056 )34 5 1 1 ———
F 1057 P 9 5 5 36.4
F 1058 P o7 1 1 —-——
F 1059 b3 14 8 7 1 34.3
F 1060Q P 13 4 4 40.3

% P = Pregnant;

~

NP = Not Pregnant



J =60d. amd mjruua .;.,.._veoeww}u T Cnabovatonics

N €C O RP ORATED

"

Submitted to:

/“’s?\w

Maurice Avenue at 58 Street
Maspeth, New York 11378

}%‘} fP’ g;:' ’:'-1 s .. Telephone: TWining 4-0500

j " Cable: Foodlabs, New York
] ,
A |

DHLW/Publlc Health Service | Date March 31, 1972
Food and Drug Administration CA-272
5600 Fishers Lane-Room 5C-13

Rockville, Maryland 20852 Laboratory No. 0728 d

Contract No. FDA 71-260

Sample: Fine light tan powdered material

Marking: FDA 71-3 (Sodium carragheenéte)

Examination Requested: Teratologic evaluation of FDA 71- 3 in micé.
Procedure:

o

wR.esults:

Conclusion:

Sec Appendix I
See Tables 1 through 4 and Appendix II

Subject to reexamination in the light of later findings,

the following is concluded:

"The
up to 900
caused an
deaths in
live pups
appear to
skeletal m
missing st
skeletal t
of variabi

It wa

administration of the test material in graded dosage levels
nmg/kg (body weight) to pregnant mice for.1l0 consecutive days
apparent increase in the number of resorptions and/or fetal -
utero. There was a corresponding decrease in the number of
and a reduction in pup weight at delivery, both of which
have been dose-dependent. A concurrent retardation in
aturation may be inferred from the increased incidence of
ernebrae and incomplete skull closure. All other soft and
issue abnormalities were probably within the accepted limits
lity for the species.”

s concluded that the test material was fetotoxic in the

pregnant mouse without exhibiting frank teratogenicity.

(See following page for comment)

FOOD AND DRUG RESEARCH LABORATORILS, INC.

\_core el Vot d D

Kenneth Mor&ar idge, Ph¢D.

‘This roport is sul-mitted for the cxclusive ww of tha pernou, partn.: nhv). S:Qur, \.Fﬂﬁ.%ﬁlé?'m it is adidreaw:d, and neithere thy r'-po-t
nor tho name of th-ro Laboratorics eor of any mzribars of its stafl, mny ba uzed in connection with the advertiniag or salo of any product or
process without written nuthorization,



Comment : Attention is called to the fact that this is the
fourth of a series of reports which will be issued in
accordance with the terms of the contract cited above.
Eventually, a total of at least 36 compounds will have
been tested in 18 pairs; each pair being run concurrently
against one sham-treated control and one positive control
group. Because of the inherent variability of biological
data of the type dealt with here, the accumulation and
pooling of sequential sets of control values will greatly
enhance the statistical value of the findings and the
ultimate reliability of the test results, .
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Groups: 31 through 36 , Date March 31, 1972
Table 1
Material:__ FDA 71-3 Laboratory No. 0728 d
Fate Summary
( Mice )
Group Material Dose Total . .__At Term
| mg/kg Mated Pregnant - Surviving (Total) Number Pregnant
31 Sham 0 27 27 26 - 26
32  Aspirin* 150 26 24 22 21
33 FDA 71-3 10 24 22 23 21
34 FDA 71-3 45 27 26 27 ' 26
35 FDA 71-3 470 29 24 24 B 26
36 FDA 71-3 900 40 25

32 19

* Positive Control



( . e
(f FOOD AND DRUG RESE&S;H LABORATORIES, INC. «r

Group: 31 through 36 | Date ___ March 31,1972

_ Table 2
Material: FDA 71-3 ' | ‘ Reproduction Data Laboratory No. _0728 d
( Mice )
Group: ‘ 31 32 33 34 35 36
Dose (mg/kg): Sham Aspirin** 10 45 470 900
Pregnancies : ) - ' ‘
Total No. 27 24 22 26 27 25
Died or Aborted (before Day 17) 1 4 1 0 2 .. 9
To term (on Day 17) 26 21 ¢ 21 26 26 19
Live litters -
Total No., * : 26 20 21 26 25 16
Implant sites : . ‘ o . | |
Total No. ' ' 306 241 248 295 315 232
Average/dam * 11.8 11.5 11.8 11.3 12,1 . 12.2
Resorptions . _ :
Total No. * 10 ‘ 21 13 6 21 59
Dams with 1 or more sites resorbed 4 7 7 6 8 12
Dams with all sites resorbed 0 1 0 0 0 2
Per cent partial resorptions 15.4 33.3 33.3 23.1 30.8 63.2
Per cent complete resorptions - 4,76 - - .- 10.5
Live fetuses ' ' ‘ ' :
Total No. - 296 - 218 232 288 282 167
Average/dam ¥ T 11.4 10.4 11.0 11.1 10.8 8.79
Dead fetuses .'
Total No. * " 0 2 3 1 12 6
Dams with 1 or more dead - 2 2 1 5 3
Dams with all dead - 0 0 0 0 0
Per cent partial dead - 9.52 9.52 3.85 19.2 15.8-
Per cent all dead - - - - - -
Average fetus weight, g 0.96 0.92 0.97 ..  0.99 " 0.89  0.83

* Trncludes onlv those dams examined at term. o ' -=
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FOOD AND DRUG RESEARCH LABORATORIES, INC.

Groups__ 331 through 16
Material__ppa 71-3

Table 3

(Mice)v

Laboratory No.

0728 d

Date March 31, 1972
Summary of Skeletal Findings * =

Findings

Group No.
Dose (mg/kg)

31
Sham

32

Aspirin**

33 34
10 45

35
470

36
900

(\

oo

Ribs :
Incomplete oss.’

Live Fetuses Examined

Sternebrae = .
Incomplecte oss.

Scramblced
Bipartite
Fused
Extra
Missing

Fused/split

Wavy

Less than 12
More than 13
Other

Vertebrae

Incomplecte oss.
Scrambled
Fused

Extra ctrs. oss.

Scoliosis
Tail defects
Other

Skull

193/25

23/13 .

5/3

4/3

16/9

1/1

Incomplete closure

Missing
Craniostosis

Other ; exencephaly

Extremities

Incomplete oss.
Missing
Extra

Miscellaneous

('\f

Hyoid; reduced

- Hyoid; missing

1/1

8/5
8/7

151/20

44/16
11/7

2/2

7/5

2/1

14/8
19/9

' 15/9

162/21 199/26

24/12 17/12
9/6 6/6

4/2° a4

1/1

13/9 24/13

1/1

'3/2 2/2

2/2

22/13

14/7 11/8

195/25
61/18
22/9

20/6

9/6

9/8
1/1
1/1

18/9
13/11

107/

4/

10/:

2/1]

5/:
16 /4

* ), 0,

150 ma’/ka

* Numerator=Number of fetuses affected; Denomlnator Number of litters affectec
Positive control -



FOOD AND DRUG RESEARCH LABORATORIES, INC.
Groups__ 31 through 36 . ' Date__ March 31, 1972

]

Material FDA 71-3 . Laboratory No. 0728 &
_ Table 3-a
Summary of Soft Tissue Abnormalities

{

(Mice) » -
- Number of '
Group Material Dosc level Dam Pups Description
32 Aspirin 150  A-8104 1 Fetal monster
1 Anopia

1 Mouth and nasal absent
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' FOQD AND DRUG RESEARCH LABORATORIES, INC.

Groups - 31 through 36 ' : Date March 31, 1972
Table & :

~ Species__ Mice Laboratory No. 0728 4

Average Body Weights *

-------------- -------------------Day--------------.—--------------q---
Group Material Dose ' :
Level 0 . 6 11 - 15 B : 17 *x ‘
mg/kg Sesoscoeoesoaeees LA R K D R X E N N W N g ------------- -----—--..- ------ L X T
31 Sham 0 26.6 29.8 - 34,0 40.2 48.1 (26)
32 - Aspirin 150 26.8 30.0 33.0 ‘ 37.9 43.6 (21)
33 Fpoa 71-3 10 27.9 30,3 34.3 43.5 48.1 (21)
34 FDA 71-3 45 26.3 29.6 33.8 42.6 47.9 (26) .
.55 FDA 71-3 470 27.2 29.2 31.2 39.3 46.2 (26) -
36 ~ FDA 71-3 900 - 274 . 29.3 ' 30.6 35.4 "39.5 (19)

* Of pregnant dams .
** Number of surviving dams in parentheses (c.f. Table 1)
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Appendix I

Teratology Study in Mice

Virgin adult female albino'CD—l outbred mice wérc individually
housed in aisposable plastic cages in temperaturé and humidity;con—
trolled quarters with free access to food and fresh.tap water. They
were mated with young adult males, and observation of the vaginal sperm

plug was considered Day 0 of géstation. Beginning on Day 6 and con-

tinuing daily through Day 15 of gestation, the females were dosed with

the indicated dosages by oral intubation; the controls were sham treatead,
Body'weights were recorded on Days 0,6,11,15, and 17 of gestation.

All animals were observed daily for appearance and behavior with par-

ticular attention to food consumption and weight, in order to rule out

any abnormalities which may have occurred as a result of anorexic

‘effects in the pregnant female animal,

On Day 17 all dams were subjected to Caesarean section under

‘surgical anesthesia, and the numbers of implantation sites, resorption

sites, and live and dead fetuses were recorded. The body weights of
the live pups were also recorded. The urogenital tract of each dam
was examined in-detail for anatomical normality,

All fetuses were examined grossly for the presence of external
congenital abnormalities. One-third of the fetuses of each litter
underwent detaiied visceral examinations employing 10X magnification.
The remaining two-thirds were cleared in potassium hydroxide (KOH),

stained with alizarin red S dye and examined for skeletal defects.
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FOOD AND DRUG RESEARCH LABORATORIES, INC.

Group 31 Appendix II Date March 31, 1972

Material _ Sham Reproduction Data in Mice (Individual) Laboratory No._ 0728

Dose 0

Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites ~ Weight (g) '

11 9 2 : 0.92

S 8091 P .
s 8092 ° P 14 ‘14 | -— Died Day 15
S 8093 P 14 14 ' 0,97
S 8094 P 13 10 3 : © 0.94
S 8095 P 13 13 0.85
S 8096 ) 14 14 .. 0.93
S 8097 P 16 16 - 0.95
S 8098 P 1 11 : : ~0.96
S 8099 P 13 " 13 . - 0.97
S 8100 ) .13 13 - . 0.90
S 8101 P 8 8 - 0.99
S 8102 P 12 12 1.11
S 8103 P 8 8 . . 0.97
S 8104 P 11 11 . 0.91
S 8105 P 10 10 , 0.95
S 8106 ) 13 .13 0.89
S 8107 P 13 13 - 0.88
S 8108 . P 11 11 | . | . 0.92
S 8109 P 13 12 SRS S 0.99
S 8110 P 15 15 o 1.04
S 8111 ) 15 15 - » - 1.06
S 8112 ) 9 9 . 1.02
S 8113 P 12 12 : ~0.98
S 8114 P 3 3 - 1.08
S 8115 P 13 13 _ 0.87
S 8116 P 12 8 4 1.04
S 8117 P

10 10 | 0.87

* P= Pregnant; NP= Not Pregnant
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) FOOD AND DRUG RESEAR(;? LABORATORIES, INC. )
Group 32 Appendix II Date March 31, 1972
Material Aspirin Reproduction Data in Mice (Individual) Laboratory No. 0728
Dose 150 mg/kg
Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks

Sites Alive Dead = Sites - Weight (g) '
A 8091 P 14 ‘ 13 1 ——— Died Day 16
A 8092 P 15 14 1 ——— Died Day 16
A 8093 P 12 12 . 0.69
A 8094 P 11 11 : 0.96
A 8095 P 15 15 ————
A 8096 P 11 10 ) 1 ) 0.95
A 8097 P 13 . 12 | .1 0.91
A 8098 P 10 . 10 ' 0.84
A 8099 P 12 12 . : _ 0.85
A 8100 P 14 14 _ 0.85
A 8101 P 10 9 1l 1.22
A 8102 P 10 10 . 1.02
A 8103 P 15 14 1l . - 0.89
A 8104 p 10 9 1 0.90 —
A 8105 NP 0 | ‘ _— Died Day 13
A 8106 - - ' , ———— Number not assigned..

. A 8107 P 11 10 1l 0.88
A 8108 p 12 12 ' o 0.84
A 8109. P 12 12 . ' o - 1.01 ) o
S 8110 P 12 12 o :  me——— - Died Day 14
S 8111 P 11 10 ‘ 1 0.96
S 8112 P 8 8 ‘ 0.91

* S 8113 P 10 10 o 0.92
S 8114 P 12 12 ) 1.00
S 8115 P 9 8 ' 1 *© 0.93
S 8116 NP 0 : ————

S 8117 P

13 13 ' ~ : . 0.93

* P= Pregnant; NP= Not Pregnant

M
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t) . FOOD AND DRUG RESEARCH LABORATORIES, INC. ?)
Group 33 Appendix II - Date _ march 31 319072
Material FDA 71-3 - Reproduction Data in Mice (Individual) Laboratory No. 0728 &
Dose 10 mg/kg
Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g)
D 8001 NP 0 \ - ; , ———
D 8002 P 13 13 ' 0.82
D 8003 P 13 11 ' 2 : 0.86
D 8004 NP 0 ) -
D 8005 ) 12 10 2 - 0.97
D 8006 p 12 12 o 0.96
D 8007 P 16 15 . 1 1.01
D 8008 P 11 . . 11 o ‘ 0.95 . : '
D 8009 P 9 : ' 9 ce _ —— Died Day 15
D 8010 P B - 7 . 1 : 0.99
D 8011 P 12 12 1.02
D 8012 P 11 11 1.06
D 8013 P 11 10 1 0.82 g -
D 8014 P 11 6 5 0.87 . .
D 8015 P 9 . » 9 - e 0.84
D 8016 P 12 : 12 : . - 0.90
D 8017 " P 12 11 1l 0.86
D 8018 P 14 14 ' s D0.96
D 8019 P 12 12 - S . . 1,10
D 8020 P 12 12 B o ' 0.98
D 8021 P - 10 10 . ' : 1.37
D 8022 P 13 - 11 2 ' 1.03
D 8023 P 12 12 : 0.91
D 8024 P 12 11 . 1 1.06

* P= Pregnant; NP= Not Pregnant

h
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T) FOOD AND DRUG RESEARCH LABORATORIES, INC. f)
Group 34 o - Appendix II | Date _ March 31, 1972
Material _ FDA 71-3 ' Reproduction Data in Mice (Individual) Laboratory No._ 0728 d
Dose 45 mg/kg
Dam No. Fate ¥ Implant Fetuses ' Resorption Average Fetus Remarks

Sites Alive Dead Sites ~ Weight (g)

9 9 0.80

D 8031 P
D 8032 P 16 16 | . 0.90
D 8033 P 10 10 | . 0.96
D 8034 P 9 9 , 1.02
D 8035 P 7 7 | _ 1.07
D 8036 P 14 14 0.92
D 8037 P 8. 8 - . , 0.96
D 8038 ) 11 11 1.03
D 8039 P 9 9 . . 1.01
D 8040 P 11 10 - 1 , 0.89
D 8041 P 8 8 0.92
D 8042 P 11 10 1 1.15
D 8043 P 12 12 _ 1.26
D 8044 ) 11 10 i 0.90
D 8045 P 15 15 ' 0.98
D 8046 P 13 12 1- 0.94
D 8047 P 13 12 1 0.99
D 8048 P 14 14 ‘ . - 1.04
D 8049 P 8 8 . | | 1.07
D 8050 P 12 12 S : . 0.92
D 8051 P 10 10 _ 1.00
D 8052 P 9 9 . 1.03
D 8053 P 16 16 0.87
D 8054 P 13 13 1.03
D 8055 P 12 11 1 ) » © 0.92
D 8056 P 13 12 1 1.22°
D 8057 N

P 0 | S

* P= Pregnant; NP= Not Pregﬁant
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FOOD AND DRUG RESEARuA LABORATORIES, INC.
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P = Practnandte VD = Amde e e o s

Group 35 , Appendix II : Date March 31, 1972
Material FDA 71-3 Reproduction Data in Mice (Individual) Laboratory No._ 0728 d
Dose 470 mg/kg
Dam No. Fate * Implant Fetuses Resorption Average Fetus Remarks
' Sites Alive Dead Sites = Weight (g)
D 8061 P 13 ' 13 . 0.97
D 8062 P 20 20 0.96 :
D 8063 P 15 15 : -—— Died Day 17
D 8064 P 11 11 o 0.75 .
D 8065 P 12 12 0.76
D 8066 P 10 9 1 v 0.68
D 8067 - L =- : ‘ ‘ , —_——— " Number not assigned.
D 8068 NP - ' . . L mm—— Died Day 15 .
D 8069 P 11 ' 7 4 4 - : ————
D 8070 P 12 12 ) 0.80
D 8071 P 11 10 1 0.89 *
D 8072 P 12 12 0.86
D 8073 P 10 6 4 0.85
D 8074 P 10 10 0.94
D 8075 P 13 13 . 0.98
D 8076 P 14 14 0.96 .
D 8077 - - ——— Number not assigned.’
D 8078 - P 11l 10 1 e 0.92
D 8079 P 11 10 it S 0.88
D 8080° P 10 . 10 ' : : 0.98
D 8081 P 13 13 | -~ 0.98
D 8082 P 10 10 1.12
D 8083 NP - ' ————
D 8084 P 12 7 5 0.81
D 8085 P 14 11 3 0.89
D 3086 P 12 11 1 Co- ' 0.81
D 8087 P 15 13 2 1.04
D 8088 P 11 11 ' 0.86 '
D 8089 P 12 Soon 1 ©0.76 v .
D 8090 b2 13 11 2 0.89
D 8134 P 12 12 . . : 0.83

|



T) ) FOOD AND DRUG RESEARE% LABORATORIES, INC. T)
Group 36 Appendix II Date _ March 31, 1972
Material FDA 71-3 Reproduction Data in Mice (Individual) Laboratory No._ 0728 &
Dose 900 mg/kg
Dam No. Fate ¥ Implant ~ Fetuses Resorption Average Fetus Remarks

Sites Alive Dead Sites | Weight (g)

D 8091 P 15 ' 15 . ——— .
D 8092 - -- ) ———— Number not assigned.
D 8093 P 12 12 - -—— Died Day 10
D 8094 P 10 8 2 _ 0.74
D 8095 - - ' ———- Number not assinged.
D 8096 P 11 11 ‘ . 0,97
D 8097 ‘NP - _ | ———-
D 8098 - P 12 - 12 , . 0.86
D 8099 P 12 . : ‘ <12 -——— . Died Day 9
D 8100 P 12 _ .3 9 ‘ ———
D 8101 P 12 12 -
D 8102 NP - ———
D 8103 NP - ———
D 8104 P 13 8 5 0.99
D 8105 NP - -
D 8106 NP - ———
D 8107 NP - ———
D 8108 NP - , ' ———— Died Day 10
D 8109 P 12 12. L ———— Died Day 9
D 8110. NP - : S :
D 8111 P 8 8 - 0.81
D 8112 NP - ———
D 8113 P 14 14 ‘ : 1.03
D 8114 NP - ————
D 8115 P 13 12 B | 1.01 _
D 8116 NP - ' ———— Died Day 15 )
D 8117 P 13 10 2 B 1 0.85
D 8118 P 14 13 1 1.11 , ‘
D 8119 - - ) -———- Number not assigned.

* P= Pregnant; NP= Not Pregnant : '~ (continued on following page)

e}
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‘ . FOOD AND DRUG RESEARCH LABORATORIES, INC. )
Group 36 (concluded) - Appendix II Date _ March 31, 1972

Material FDA 71-3 ' Reproduction Data in Mice (Individual) Laboratory No.__ 0728 4

Dose 900 mg/kg

Dam No. Fate © Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites - . Weight (8)

D 8120 NP -- : . . ———— Died Day 17

D 8121 P 13 11 2 _ . 0.57 .

D 8122 P 8 ' 8 i ———— Died Day 8

D 8123 NP ' ————

D 8124 P 11 ‘ 8 3 ' 0.71

D 8125 P 11 "5 o 6 o 0.52

D 8126 P 12 12 ) 0.82

D 8127 - P 11 i o : ——— " Died Day 8

D 8128 P 13 -13 ———— Died Day 12

D 8129 P 15 14 . 1l 0.66 '

D 8130 NP - : ————

D 8131 NP - . ————

D 8132 P 9 7 , 2 0.70

D 8133 P 14 14 . ’ 0.97

* P= Pregnant; NP= Not Pregnant
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Submitted to: DHEW/Public Health Service *  .Date March 31, 1972

Marking: FDA 71-3

Food and Drug Administration CA-272
5600 Fishers Lane-Room 5C-13

Rockville, Maryland 20852 - Laborétory No. 0729 d
_ Contract No. FDA 71-260

‘Sample: Fine light tan powdered material.

(Sodium carragheenate)

Examination Requested: Teratologic evaluation of FDA 71- 3  in rats

Procedure: Sce Appendix I

f’\sults:.

See Tables 1 through 4 and Appendix II

Conclusion: Subject to reexamination in the light of later findings,

the following is concluded:

_ "The administration of the test material in graded dosage levels
up to 600 mg/kg (body weight) to pregnant rats for 10 consecutive days
caused an apparent increase in the number of resorption sites observed
with or without a corresponding decrease in the number of live pups
delivered. At the highest dose level, there may have been a decrease
in the birth weight of the pups. A concurrent retardation in skeletal
maturation was indicated by a dose-dependent increase in missing
sternebrae. There were no other findings in either soft or skeletal
tissues which appeared to be treatment-related.

It was concluded that the test material depressed fetal development
in the pregnant rat and caused an increase in early fetal deaths
(resorptions). There was no evidence of frank teratogenicity.

(See following page for comment)

FOOD A/ND' DRUG RESEARCH LABORATORIES, INC.

\ Kenneth MArgA¥eidge, Ri.D>

‘This report is submittad for the exclusive vre of the poersen, p:lr'nerrh‘:’p}g%orgfaﬁﬁnltodslmm it is addressed, and neither the report

por tho nare of these Lalwratorica nor of uny membiers of it stall, may be uied ia connection with tha advertising or zale of any product or
process with:out written authorization, .




Comment: Attention is called to the fact that this is the

fourth of a series of reports which will be issued in accordance
with the terms of the contract cited above. Eventually, a total
of at least 36 compounds will have been tested in 18 pairs; each
pair being run concurrently against one sham-treated control and 3
one positive control group. Because of the inherent variability 3
of biological data of the type dealt with here, the accumulation
and pooling of sequential sets of control values will greatly

enhance the statistical value of the findings and the ultimate
reliability of the test results.

B il
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‘i) » FOOD AND DRUGvRESEAK LABORATORIES, INC.
Groups:__ 11 throngh 36 ‘ Date March 31, 1972
Table 1 :
Material: rFpa 71-3 : : Laboratory No._ 0729 d
Fate Summary
( Rats )
Group  Material Dose Total ‘ | At Term _
mg/kg Mated Pregnant Surviving (lotal) Number Pregnant
31 Sham 0 , 25 23 o . 25 - ' 23
32 ‘Aspirin® 250 29 27 | 25 24
33 FDA 71-3 40 24 23 23 - 23
34 FDA 71-3 100 25 24 : ‘ 23 23
35 FDA 71-3 240 25 21 - 24 ‘ 20
36 " FDA 71-3 600 30 _ 2% 29 25

* Positive Control
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(9 " FOOD AND DRUG RESEs. H LABORATORIES, INC. J
Group: 31 through 36 : Date March 31, 1972
‘ Table 2 .
‘Material: FDA 71-3 Reproduction Data Laboratory No. _0729 d
( Rats )
Group: 31 32 33 o34 35 35
Dose (mg/kg): Sham Aspirin** 40 100 240 660

Pregnancies

Total No. _ 23 27 23 24 21 26

Died or Aborted (before Day 20) 0 4 1 2 1l 1l

To term (on Day 20) 23 24 23 23 20 25
Live litters

Total No., * 23 18 23 23 20 25
Implant sites - : .

Total No. 252 267 240 229 236 275

Average/dam ¥ 11.0 11.1 10.4 9.96 11.8 11.0
Resorptions _

Total No., * 7 110 7 10 27 26

Dams with 1 or more sites resorbed 5 15 7 6 8 9

Dams with all sites resorbed 0 5 0 0 1l 0

Per cent partial resorptions 21.7 62.5 30.4 26.1 40.0 36.0

Per cent complete resorptions - 20.8 bt - 5.00 -
Live fetuses o _ ,

Total No. 245 156 233 219 209 250

Average/dam * 10.7 6.50 10.1 9.52 10.5 10.0
Dead fetuses | ) | .

Total No. * . 0 1 0 0 0 0

Dams with 1 or more dead - 1 - - - -

‘Dams with all dead - 0 - - - -

Per cent partial dead - 4,17 - - - -

Per cent all dead - 0 - - - -
Averace fetus weight, g 2.47 3.92 3.74 3.16

*

Includes only those dams examinel at term.
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FOOD AND DRUG RESEARCH LABORATORIES, INC.

Groups 31 through 36 ' Laboratory No. 0729 g
- Table 3 :
Matcrial FDA 71-3 ‘ ' Date March 31, 1972
) . Summary of Skeletal Findings *
(Rats)
Findings CrouP No. 31 32 33 . 34 35 36
- Dose (mg/kg) Sham Aspirin** 40 100 240 609
Live Fetuses Examined 171/23 103/17 :162/23 155/23 144/20 173/:
Sternebrae ' , ’ . _
Incomplete oss. 93/23 41/15 86/21 60/21 71/20 103/:
Scrambled : 18/11 16/6 16/10 9/7 10/9 24/
Bipartite . : 16/10 27/10 11/8 7/6 15/9 10/°
Fused . - ,
Extra , - ' ' -1/
Missing 23/10 91/17 122/9 38/12 59/15 8l1/.
Other . , ' '
. Ribs
Incomplete oss. 2/2
Fused/split : 3/3 .
Wavy 1/1 18/8 3/2 . 3/3 2/2.
Less than 12 , . ' :
) More than 13 2/2 - 19/7 5/2 . 6/4 . 1/1
(fE Other
Vertebrae
Incomplete oss. 9/5 1/1 .
Scrambled 15/7
Fused
Extra ctrs. oss.
Scoliosis : 1/1
Tail defects
Other
Skull :
Incomplete closure 19/12 10/3 46/16 45/16 34/14 13/¢
Missing ' ;
Craniostosis 2/1 - 4/2
Other
Extremities
Incomplete oss. ‘ 1/1
Missing 1/1
Extra
Miscellaneous
Hyoid; reduced 12/7 28/6 19/11 5/4 9/7 7/¢
') Hyoid; missing 11/6 51/13 13/7 15/8 23/12 31/1]

—

% Numcrator=Number of fetuses affected; Denominator=Number of litters affect«
% Pocitive contraol s 260 ma /Yo



FOOD AND DRUG RESEARCH LARORATORIES, INc. 0 ®

Groups__ 31 through 36 _ Date__ March 31, 1972
. : . :
' Material FDA 71-3 , Laboratory No.__ 0729 d
‘ Table 3-a | ‘
Summary of Soft Tissue Abnormalities
(Rats)
Number of
Group Material @ Dose level Dam Pups = Description
' ' mg/kg . '
32 Aspirin 250  A-9091 1 Meningoencephalocele
32 Aspirin- 250 A-9104 6 Anopia
. 5 Club feet
6’ Hydrocephalus
. 6 Umbilical hernia
€—3 5 Cleft palate
6 Meningoencephalocele

D
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t) FOOD AND DRUG RESEARCH LABORATORIES, INC.
Groups___21 through 36 : Date March 31, 1972
. Table & ‘
Species Rats Laboratory No._ 0729 d

Average Body Weights *

--------------------------------- Day-----——-—--------------------
Group Material Dose 0 , 6 , 11 : 15 20 * ¥
Level : S ' o ‘ . L
MB/KE  =w~meccccccmcccccccnccncaccs cecma= gr==--cecccccccccncccccan cocccse wene
31 Sham 0 . 216 236 250 270 322 (23)
32 Aspirin 250 : 230 247 » 254 269 308 (24)
. 33 FDA 71-3 40 207 226 239 256 315 (23)
‘34 FDA 71-3 100 : 209 226 237 252 308 (23)
35 . FDA 71-3 240 209 233 . 243 . 255 320 (20)
36 FDA 71~-3 600 218 236 _ 239 251 , 308 (25)

* Of pregnant dams . ’
**  Number of surviving dams in parentheses (c.f. Table 1)
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Appendix 1

Teratology Study in Rats

Virgin adult female albino rats (Wistar derived stock) were
individually housed in mesh bottom cages in'temperature and humidity-
controlled quarters with-free access to food and fresh tap water,

They were mated with young adult ﬁales, and observation of the vaginal
sperm plug was eonsidered Day 0 of gestation. Beginning on Day 6 and
continuing daily through Day 15 of gestation, the feﬁales were dosed

with the.indicated dosages by oral intubation; the controls were sham

treated. i

' Body weights were recorded on Days 0,6,11,15, and 20 of gestation.

All animal% were observed daily for appearance aﬁd behavior with»
particularlatgention to food consumption and weight, in order to rule
out any abnormalities which may have occurred as a'fesult of anorexic
effects in'the pregnant female animal.

On Day 20 all dams were subjected to Caesarean section under
surgical anesthesia, and the numbers of implantation sites, resorption
sites, andllive_and dead fetuses were recorded. fhe.body weights of
the live pﬁps were also recorded. The urogenital tract of each dam
wae examined in deﬁail for anatomical ﬁormality.

All fetuses wefe examined:grossly for the presence of external
congenital abnormalities. One-third of the fetuses of each litter
under@ent detailed visceral examinations employing 10X magnification.
The remaining two-thirds were cleared in potassium hydroxide (KOH),

stained with alizarin red S dye and examined for skeletal defects.
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- FOOD AND DRUG RESEA;QL LABORATORIES, INC,

Group ~Appendix II ‘ Date March 31, 1972
Material Sham Reproduction Data in Rats (Individual) - Laboratory No.___ 0729
Dose

Dam No. Fate' Implant Fetuses , Resorption Average Tetus Remarks

S 9091 P 11 _ 11 : 4,09

S 9092 P 11 11 3.84

S 9093 P 9 9 4,13

S 9094 P 12 12 ' 3.70

S 9095 P 12 12 . 3.36

S 9096 P ‘11 : B 1 - e e - . 3.64. ... . N
S 9097 2 6 \ 4 B -2 4 §.17

S 9098 P 9 ' 9 - 3.71°

S 9099 - N 0 o ———— —
S 9100 P 14 14 : o 3.44

S 9101 P 14 : 13 ‘ 1l 3.88

S 9102 P 7 7 : C 4.13

S 9103 P 11 11 ‘ 3.93

S ‘9104 P 10 8 -2 0 3.32

S 9105 P 8 8 3.43

S 9106 P 12 ‘ 12 : - 4.02

S 9107 P 10 10 . 4,12

S 9108 - N o - o . S

S 9109 P 12 12 - o | 3,95 R

S 9110 P © 10 ' 9 ' 1 . 3.98 - ) ‘ .

S 9111 P 8 . 8 : : 3.92 ' :

S 9112 P 12 12 ‘ ' 3.90 .

S 9113 P 14 14 3.83

S 9114 P 11 - 11 | 3.44 o

S 9115 P 18 - 17 1 2.32 ' )

*

P = Pregnant; NP = Not Pregnant
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) - FOOD AND DRUG RESEARCH LABORATORIES, INC,

Group _ 32 Appendix II Date _March 31, 1972
Material __ASpirin Reproduction Data in Rats (Individual) Laboratory No. 0729
Dose 250 mg/kg
Dam No. Fate" Implant Fetuses Resorption Average Fetus . Remarks
A 9091 P 13 ’ 8 5 2.15
A 9092 P 12 12 ' | ———
A 9093 P 11 11 ———— Died Day 7.
A 9094 P - 13 ‘1 12 - 1.79
A 9095 )4 11 . 2 9 1.76
A 9096 P 14 14 3.12
A 9097 P 14 14 : ©3.07
A 9098 P 12 ' ‘ 12 ————
A 9099 NP - 0 _ ————
A 9100 P 13 , 13 : 2.58
A 9101 p 13 - 13 ————
A 9102 P 12 10 : 2 : . 2.20
A-9103 P 7. 1 6 1.70
A 9104 P 10 8 2 1.75
A 9105 P 11 ' 1 10 : -
A 9106, P 15 10 - T 2.36
A 9107 P 9 9 o 2.60
A 9108 P 10 10 | : o 2.49
A 9109 P 11 11 a ' 3 . 2.55
A 9110 P 6 A 6 -———
A 9111 P 11 11 3.86 ’
A 9112 NP 0 ——— Died Day 8.
A 9113 . P 11 8 - _ 3 2.83 ,
A 9114 P 12 12 ——— -
A 9115 P 11 11 2,66
A 9116 P 9 9 , 2.49
A 9117 P 14 . 14 . ———
A 9118 P - 8 6 2 2.51
A 9120 P 11 11 -

2= Pregnant:; NP = Not Pregrant ' ' ' . )

o
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FOOD AND DRUG RESEARCH LABORATORIES, INC,

Group 33 ' Appendix II Date _ March 31, 1972
Material FDA 71-3 Reproduction Data in Rats (Individual) Laboratory No.__0729 d
Dose 40 mg/kg
Dam No. Fate" Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g)
D 9001 P 10 9 ) 1l 3.68
D 9002 P 13 13 3.88
D 9003 P 13 . 13 4.10
D 9004 P -9 .9 . ) ' 3.79
D 9005 P 11 10 1l 3.82
D 9006 hod 2 ' 2 4.12
D 9007 P 10 10 . _ . | 3.85
D 9008 P 13 . 13 . 3.52
D 9009 P 12 12 3.74
D 9010 P 15 15 ' 3.46
D 9011 P 8 8 - 3.69
D 9012 P 12 12 4.10
D 9013 P 14 13 ' 1 : 3.98
D 9014 P 7 6 ‘1 4.01
D 9015 P 8 7 ‘ l ' 4.20
D 9016 NP 0 ) , - _ ——— Died Day 10.
D 9017 P 9 9 : 4.006 :
D 9018 ° P 7 7 ” L o | 5.49
D 9019 P 12 | 5 R S N : 3.92°
D 9020 P 13 13 o | 4.11
D 9021 P 10 10 . 3.84 ' N
D 9022 P 11 10 1l 3.42 » . ¢
D 9023 P 11 11 ’ 3.52 . ‘
D 9024 P 10 10 5.09
* P = Pregnant; NP = Not Pregnant . >
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. FOOD AND DRUG RESEARCH LABORATORIES, INC. ;,
34 < ~ Appendix II | Date __March 31, 1972

Group

Material __ rpa 71-3 Reproduction Data in Rats (Individual) Laboratory No,__0729 d

Dose 100 mg/kg

Dam No. Fate Implant Fetuses " Resorption Average Fetus Remarks
Sites Alive Dead Sictes -Weight (g)

D 9031 P 9 9 o 4.02

D 9032 P 8 8 4,25

D 9033 P 11 11 4.10

D 9034 NP 0 —-—— Died Day 14

D 9035 P 11 : 11 : : 3.82

D 9036 . P 12 ‘ 11 | 1 | 3.46

D 9037 P 11 o011 o 3.60

D 9038 - P 11 11 A 5.2¢

D 9039 P 13 1 2 3.95

D 9040 P 10 : 10 3.25

D 9041 P 13 13 ' - 3.07 .

D 9042 P 13 13 ' : ———— Died Day 7.

D 9043 P .8 7. ‘1 3.79

D 9044 P 4 4 ‘ 4.07

D 9045 P 11 11 | 3.50

D 9046 P 11 11 : : 4.99

D 9047 ° P 9 9 | ' 3,82

D, 9048 P 8 , 7 ' 1 ~ 7 3.84

D 9049 P 12 ' 12 o v_ A 3.64

D 9050 P 12 . 12 ' . : 3.88

D 9051 P 9 9 . 4 4.35

D 9052 - P 11 8 3 3.45

D 9053 - P 8 - 8 ' 3.37

D 9054 P 7 o 5 2 4,25

D 9055 P 10 10 ’ 4.41

* P = Pregnant; NP = Not Pregnant



9 b

FOOD AND DRUG RESEARCH LABORATORIES, INC.

Group 35 Appéndix I1 Date March 31, 1972
Material FDA 71-3 Reproduction Data in Rats (Individual) Laboratory No.__ 0729 4 -
Dose 240 mg/kg
Dam No. Fate* Implant Fetuses Resorption Average Fetus Remarks

Sites Alive Dead - Sites Weight (g)

12 : 12 3.96

D 9061 P

D 9062 P 9 9 4.30

D 9063 P 14 - 14 3.24

D 9064 P 9 .9 4,23

D 9065 P 9 8 1 3.79

D 9066 P 14 ' 12 2 3.39

D 9067 P 15 10 . : - 5 3.47

D 9068 NP 0 ‘ -

D 9069 P 13 13 3.20

D 9070 p 10 10 3.16

D 9071 P 12 12 3.17

D 9072 P 10 10 o 3.66

D 9073 P 9 9 ' 3.62 .
D 9074 NP -0 . : ——— ‘ " e
D 9075 P s 10 10 ' ' 3.62

D 9076 P 7 7 . : 5.70

D 9077 P 10 10 , : 3.80

D 9078 P 8 7 1 3.89

D 9079 p 13 . . 12 1 3.50

D 9080 ) 13 12 v 1 . 3.21

D 9081 P - 10 10 ' S 4,48

D 9082 NP 0 ———— Died Day 9.
D 9083 P 14 13 : ! 3.46 .
D 9084 NP 0 : ===

D 9085 P 15 : _ 15 ———

* P = Pregnant; NP = Not Pregnant
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FOOD AND DRUG RESEARCH LABORATORIES, INC,

Group 36 Appendix II Date _ March 31, 1972
Material _ FDA 71-3 Reproduction Data in Rats (Individual) Laboratory No._0729 d
Dose 600 mg/kg
Dam No. Fat:ex Implant Fetuses Resorption Average Fetus Remarks
D 9091 NP 0 : ———
D 9092 NP 0 _ —-————
D 9093 P 13 13 ' 2.80
D 9094 P 13 3 11 1.64
D 9095 NP 0 ) | m———
D 9096 P 14 . 14 3.71
D 9097 P 11 . 10 o l _ 3.16
D 9098 P 5 . 5 . 3.71
D 9099 . P 10 10 ' 3.56
D 9100 P 10 10 . 3.08
D 9101 P 16 16 . ——— Died Day 7.
D 9102 P 10 10 ' ' 3.64 . '
D 9103 P 13 13 . 3.98
D'9104 P 11 11 : o . 3.35
D 9105 P 9 9 : 3.65
D 2106 P 10 10 _ : 3.03
D 9107 P 9 9 . 4.00
- D 9108 P 11 11 | o * 4,05
D 9109 P 10 10 N _ SR 0 3.54
D 9110 P 11 : 9 : - 2 3.57
D 9111 P 12 . 9 3 : 3.26
D 9112 P 15 15 . 2,75
D 9113 P 13 13 2.49
D 9114 . P 9 4 : 5 1.69
D 9115 P 9 8 1l 2.57
D 9116 NP 0 ' ———
D 9117 P 12 11 1l 2.61
D 9118 P 10 9 1 2.81
D 9119 P 15 14 1l 3.11
D 9120 P

10 10 3.35

P = Pregnant: NP = Not Pregnant _ ' _ 3

ot
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t NC ORPORATE'D . Maurice Avenue at 58 Strect

, f\’.. Maspeth, New York 11378
. Telephone: TWining 4-0300
Cable: Foodlabs, New York
Submitted to: DHEW/Publlc Health Serv1ce " pate Mafgh 31, 1972
- Food and Drug Administration CA-272
5600 Fishers Lane-Room 5C-13 ‘
Rockville, Maryland 20852 o Laboratory No. 0730 4
. Contract No. FDA 71-260
Sample: Fine light tan powdered material
Marking: FDA 71-3 (Sodium carragheenate)

Examination Requested: Teratologic evaluation of FDA 71- 3 in hamsters

~ Procedure: See Appendix I
{jgults:' See Tables 1 through 4 and Appendix II

Conclusion: Subject to reexamination in the light of later findings,
the following is concluded:

"The admlnlstratlon of the test mater1a1 in graded dosage levels
to pregnant hamsters for 5 consecutive days had no clearly significant
effect on nidation or on maternal or fetal survival. There was a
suggestion of delayed skeletal maturation (missing or incomplete centers
of ossification). The number of malformations (terata?) seen were
within the range of normal variation for the species. The skeletal
_findings are being reviewed prlor to issuance of the flnal report on
this compound.

(see following page for comment)

LN - FOOD AND DRUG RESEARCH LABORATORIES, INC.
| - o % o-rt?v‘h—}—QJL‘,\S,;\
_ : \ Kenneth M¢rg§feldge, Yh.bo>
t

Vice Presid
This vepaort is submitted for the excliwive une of the perzon, partartahip, or corporation to nhotu it is addrecsed, nnl neither the roport
mor thy name of these Laboratoried nor of any members of its shl‘ may by used in connection with the advortiiing or sale of any product or
proccas without writtea authorization.
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‘ Comment: Attention is called to the fact that this is the fourth

of a series of reports which will be issued in accordance with
the terms of the contract cited above. Eventually, a total of at
least 36 compounds will have been tested in 18 pairs; each pair
being run concurrently against one sham-treated control and one
positive control group. Because of the inherent variability of
biological data of the type dealt with here, the accumulation

" and pooling of sequential sets of control values will greatly
enhance the statistical value of the findings and the ultimate
reliability of the test results.
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t) FOOD AND DRUG RESEA;%H LABORATORIES, INC. ﬁ)
Groups:: 31 throuch 36 - , Date March 31, 1972
Table 1 :
Material: FDA 71-3 : | Laboratory No. 0730 d
Fate Summary
(Hamstexs)
Group Material = Dose Total : . At Term
| | mg/kg Mated Pregnant - Surviving (Total) Number Pregnant
31 Sham 0 30 30 29 29
32 . Aspirin* 250 30" 27 | 29 26
33 - FDA 71~3 10 26 26 26 26
34 FDA 71-3 , 45 26 - 24 26 24
35 FDA 71-3 470 26 24 | 26 24
36 ' FDA 71-3 900 .30 . 27 - 27 | 26

% Positive Control



( t) - FOOD AND DRUG RESE&; H LABORATORIES, INC.

Average fetus weight, g

1.82

. D
Group: 31 through 36 Date March 31, 1972
L Table 2 .
( Hamsters )
Group: 31 32 33 34 35 36
Dose (mg/kg): Sham Aspirin** 10 45 470 900
Pregnancies '
Total No. 30 27 26 24 24 27
Died or Aborted (before Day 14} 1 1 0 0 0 2
To term (on Day 14) 29 26 26 - 24 24 26
Live litters
Total No. * 29 24 26 22 24 26
Implant sites : _
Total No. 340 327 319 293 288 323
Average/dam - 11.7 12.6 12.3 12.2 12,0 12.4
Resorptions
Total No. * 15 31 9 34 16 6
Dams with 1 or more sites resorbed 8 12 8 11 10 6
Dams with all sites resorbed 0 2 0 2 . 0 . 0
Per cent partial resorptions 27.6 46.2 30.8 45.8 41.7 25.0
Per cent complete resorptions - 7.69 ‘0 8.33 - -
Live fetuses ' v
Total No. 322 296 310 251 271 317
Average/dam * 11.1 11.4 11,9 10.5 11.3 12,2
Dead fetuses
Total No. * - 3 0 0 8 1 0
Dams with 1 or more dead 3 - - 3 1 -
Dams with all dead 0 - - 0 0 -
Per cent partial dead 10.3 - - 12,5 4,17 -
Per cent all dead - - - - - -
1.86 1.78 1.81 1.75 1.78

* Includes only those dams examined at ~erm.



s

FOOD AND DRUG RESEARCH LABORATORIES, INC.

Groups__ 31 through 36 ' Laboratory No. 0730 d
Table 3 . o
Material__ FDA 71-3 ' ) Date _ March 31, 1972
~ Summary of Skeletal Findings*
(Hamsters) '
Findings CrOUP. No. 31 32 33 34 35 36
Dose (mg/kg) Sham  Aspirin** 10 45 470 900
Live Fetuses Examincd 213/28 206/24 216/26 174/21 190/24 223,
Sternebrae - '
Incomplete oss. Data will appear in final report
Scrambled , . _ >
- Bipartite ‘ 30/19 25/19 46/22 30/14 25/13 31,
Fused :
Extra : - . . o :
Missing |, 53/20  81/20°  75/22  64/18 89,22 135,
Other .
Ribs
Incomplete oss., ’
Fused/split ' 2/2 ; - 3/1 3/3 2/
Wavy ' 1/1 1/
Less than 12 .- : Lo ..
More than 13 19/10 11/6 27/17 21/10 26/10 30/
Other '
)
Vertebrae ' .
Incomplete oss. 2/2 2/2 4/2 3/2 S/
Scrambled : ‘
Fused .
Extra ctrs. oss. 23/14 12/8 6/6 9/4 10/7 1/
Scoliosis 4/4 4/4 /1 5/4 4/4 11/
Tail defects : - ‘ ‘
Other
Skull 1/1
Incomplete closure
Missing : :
Craniostosis y 1/1
Other, Occip./Parietals/ ) ~
Facials;inc. 3/3 . 2/2 2/1 2/2 4/
Extremities ' ' _ g o
Incomplete oss, -~ 36/14 55/17 . 45/14 38/12 72/19 65/
Missing ‘
Extra

Miscellaneous

Pubis/Ilium/Ischium; inc. 3/3 2/2 : 6/.
Hird, left leg rotation 1/1 : 1/:
I~ Hyoid; missing " 1/1 ' 1/1 2/.
IS Exencephaly . ) 2/2 2,
Cleft Palate ‘ . 1/,

~

* Numerator=Number of fetuses affected; Denominator=Number of litters affect.
%% Positive control: 250 mg/kg.
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31 throuch 36

FOOD AND DRUG RESEARCH LABORATORIES, INC.

Date - March 31, 1972

Species Hamsters

Table 4
Laboratory No. 0730 4

*

Average Body Weights

1 Doge oTTTTmmeSSSSsmesstesc-osiocoes- Day===c+ccccmmncccncccncaaaacao, -
roup Materia Dose
Level 0 6 8 10 14
mg/kg -------------------- Soceoceoaessewesee g----- ------ SooomBeaceweee Mmoo - e
31 Sham 0 97.4 103 104 116 137 (29)
32 Aspirin 250 99.7 104 : 105 117 135  (26)
.33 FDA 71-3 10 101 - 105 110 120 143 (26)
34 FDA 71-3 45 102 106 109 118 ' 140  (24)
35 FDA 71-3 470 99.2 104 104 | 114 137 (24)
36 FDA 71-3 '900 98.0 103 105 116 142 (26)

*

0f pregnant dams

** . Number of surviving dams in parentheses (c.f. Table 1) .



Appendix I

Teratology Study in Hamsters

Virgin adult female golden hamsters from an outbred strain were
bindividually housed in mesh bottom cages in temperature and humidity
¢ontrolled quarters with free aécess to food and fresh tap water at
all times. Théy were mated (1 to 1) with mature males and the
appearance of motile specrm in the vaginal smear was cénsidered as
Day 0 of gestation. Beginning on Day 6 and continuihg daily through
Day 10 of gestation, the indicated dose leveis of the test materigl

we}e administered by oral intubation; the controls were sham-treated.

Body weights were recorded on Days 0, 8, 10, and 14 of the gestation>
period. All animals were obserVed'daily for appearance and behavior
with particular attention to food consumption in_drder to better
iecogniza any abnormalities resulting from anorexic effects in the

pregnant animal,

On Day 14, all animals were subjected to Caesarian section under deep
anesthesia and the numbers of implantation sites, resorption sites, live
and decad fetuses were recorded. All live pups were weighed and the

genital tract of each dam was examined for any anatomical abnormalities.

All fetuses were examined grossly for the presence of external
congehitai defects aﬁd one-third of each litter underwent detailed
visceral examihation under 10X magnification. The remaining two-thirds
of the pups were cleared in potassium hydroxide, stained with alizarin

red dye, and examined for the presence of sketal abnormalities.
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t) * FOOD AND DRUG RESEARCH LABORATORIES, INC, )

Group 31 "Appendix II o Date _ March 31, 1972

Material Sham Reproduction Data in Hamsters (Indiv® “1al) Laboratory No. 0730

Dose 0

Dam No. Fate* Implant Fetuses Resorption . Average Fetus Remarks-
Sites Alive .  Dead Sites ' Weight (g)

S 0091 P 12 11 1 0 2.04

S 0092 P 11 11 0 0 1.75

S 0093 P 12 12 0 0 ¢ 2.03

S 0094 P 9 9 0 0 1.85

S 0095 P 11 11 0 0 1.81

S 0096 P 14 12 0 2 1.72

S 0097 P 12 12 0 0 1.94. .

S 0098 P 11 -7 0 4 1.58

S 0099 P 11 11 0 0 1.71

S 0100 P 14 14 0 0 1.69

S 0101 P 11 10 0 1 1.77

S 0102 P 13 13 o 0 1.90

S 0103 P 13 13 0 0 1.85

S 0104 P 10 10 0 0 1.79

S 0105 P 12 12 0 0 1.97

S 0106 P 13 11 0 2 1.94

S 0107 P 14 13 1 0 . Ll.74

S 0108 P 10 9 0 1 1.63 _

S 0109 P 12 0 12 0 -- ‘Died Day 14.

S 0110 P 12 9 0 3 1.91 _ -

S 0111 P 11 9 1 1 2.16 o

S 0112 P 11 11 -0 0 1.64 .

S 0113 P - 11 11 0 0 1.84

S 0114 P 12 12 0 0 1.64

S 0115 P 8 8 0 0 2.20

S 0116 P 12 11 0 1 1.82

S 0117 P 14 14 0 0 1.82

S 0118 P 13 13 -0 0 2.11

S 0119 P 11 11 0 0 2.03

S 0120 P 12 12 0 0 2.11

P = Pregnant; NP = Not Pregnant _ . - . Oy

-



"D | ‘) D,
* FOOD AND DRUG RESEARCH LABORATORIES, INC.

Group 32 | '~ Appendix II Date  March 31, 1972

Material Aspirin Reproduction Data in Hamsters (Individual) Laboratory No. 0730

Dose 250 mg/kg

Dam No. Fate Implant Fetuses Resorption . Average Fetus - Remarks
' Sites Alive Dead Sites . Weight (g)

A 0091 P 9 9 0 0 1.78

A 0092 P 14 14 0 0 1.88

A 0093 - P 11 11 0 0 1.76

A 0094 P 12 10 0. 2 2.08

A 0095 NP 0 --

A 0096 P 15 14 0. 1 1.81

A 0097 P 13 13 0 0 1.83

A 0098. . NP. 0. .-

A 0099 P 13 11 0 2 1.82

A 0100 P 10 10 . 0 0 1.90

A 0101 P 12 12 0 0 1.56

A 0102 P 15 14 0 1 1.83

A 0103 P 16 15 0 1 1.50

"A 0104 P 9 8 0 . 1 1.97

A 0105 P 11 11 0 0 1.96

A 0106 P 19 . 18 0 1 1.57

A 0107 P 13 11 0 2 1.82

A 0108 P 12 12 0 0 1.60

A 0109 . P 9 0 0. 9 --

A 0110 P 14 14 0 0 1.65

A 0111 P 13 13 "0 0 1.70 o c

A 0112 P 15 0 15 0 -- : Dam Died pay 8.-

A 0113 NP 0 ' - : .

A 0114 P 12 12 0 0 - 1.65

A 0115 P 12 11 0 - 1 1.91

A 0116 P 9 0. 0 9 --

A 0117 P 15 15 0 0 1.72

A 0118 P 15 14 -0 1 1.69

A 0119 P 11 11 0 0 1.91

A 0120 P 13 ' 13 0 0

% P = Pregnént; NP = Not Pregnant
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* FOOD AND DRUG RESEARCH LABORATORIES, INC.
Group 33 "Appendix II Date March 31, 1972
Material FDA 71-3 Reproduction Data in Hamsters (Individual) Laboratory No. 0730 d
Dose 10 mg/kg
Dam No. Fate" Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g)
D 0001 P 11 11 0 0 1.90
D 0002 P 11 10 0 1 1.79
D 0003 P 11 10 0 1 1.69
D 0004 P 13 13 0 0 1.94
D 0005 P 14 14 0 0 1.73
D 0006 P 13 13 0 0 1.81
D 0007 P 14 14 0 .0 1.83
D 0008 P 14 13 0 1 1.69
D 0009 P 12 12 - 0 0 1.78
D 0010 P 11 11 0 0 1.72
D 0011 P 16 16 0 0 1.97
D 0012 P 11 11 0 0 1.96
D 0013 P 10 10 0 0 1.86
D 0014 P 13 13 0 0 2.08
D 0015 P 13 13 0 0 1.80
D 0016 P 12 12 .0 0 1.77
D 0017 - ‘P 12 11 0 1 1.73
D 0018 . P 13 13 0 0 1.78
D 0019 P 11 - 9 0 2 1.93
D 0020 P 11 11 0 0 1.92
D 0021 P 8 8 0 0 1.68
D 0022 P 14 13 0 1 1.71
D 0023 P 12 12 0 0 1.65
D 0024 P 16 15 0 1 1.75
D 0025 P 12 11 0 1 1.90
D 0026 P 11 11 0 0 1.92

% P = Pregnant; NP = Not Pregnant
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f) * FOOD AND DRUG RESEARCH LABORATORIES, INC,
Group 34 "Appendix II Date March 31. 1972
Material FDA 71-3 'Reproduction Data in Hamsters (Individual) Laboratory No._ 0730 d
Dose 45 mg/kg
Dam No. Fate' Implant Fetuses Resorption Average Fetus Remarks
Sites Alive Dead Sites Weight (g)
D 0031 P 13 13 - 0 -0 1.90
D 0032 P 12 12 0 0 1,98
D 0033 P 12 11 0 1 1.54
D 0034 P 17 17 0 0 1.79
D 0035 P © 13 12 0 1 1.78
D 0036 P 9 0 0 9 o
D 0037 P 11 9 1 1 1.72
D 0038 P 11 11 0 0 1.99
D 0039 P 11 -7 1 3 1.45
D 0040 P 14 12 0 2 12.02
D 0041 P 10 10 0 0 1.53
D 0042 P 13 13 0 0 1.89
D 0043 P 15 15 0 0 1.98
D 0044. P 11 11 0 0 1.56
D 0045 NP -0 -—-
D 0046 P 12 . 12 0 0 2.03
D 0047 ‘P. . 7 0 0 7 , --
D 0048 P 11 10 0 1 1.96
D 0049 P 11 9 0 2 1.90
D 0050 P 14 14 0 0 ~ . 1.84
D 0051 P 15 15 0 0 1.80
D 0052 P 14 13 0 1 1.86
D 0053 P 13 13 0 0 2.08
D 0054 P 11 11 0 0 2.19
D 0055 NP 0 --
D 0056 P 13 1 6 6 1.12

%* P = Pregnant; NP = Not Pregnant

b
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T) ' - FOOD AND DRUG RESEARE% LABORATORIES, INC. |
Group 35 "Appendix II ' Date March_ 31, 1972
Material FDA 71-3 : Reproductidn Data in Hamsters (Individual) Laboratory No. OZQQ_Q

Dose 470 mg/kg

Dam No. Fate* Implant Fetuses Resorption . Average Fetus Remarks

: Sites Alive Dead Sites : Weight (g)
D 0061 P 9 9 0 0 1.78
D 0062 P 9 9 0 0 2.00
D 0063 P 12 12 0 -0 '1.70
D 0064 P 13 13 0 0 1.85
D 0065 P 14 13 0 1 1.82
D 0066 P 11 11 0 0 1.76
D 0067 NP 0 -
D 0068 P 13 10 0 3 1.66
D 0069 P 12 - 10 0 2 1.74
D 0070 P 15 15 0 0 1.62
D 0071 P 15 14 0 1 1.79
D 0072 P 15 13 1 1 . 1.81
‘"D 0073 P 6 6 0 0 1.84
D 0074 P 10 8 0 2 1.57
D 0075 P 13 13 0o . [V 1.91
D 0076 P 13 - 13 0 0 1.65
D 0077 P 13 13 -0 0 1.94
D 0078 P 13 13 0 0 e 1Ll.76
D 0079 P . 11 10 0. 1 - 1,63
D 0080 P 10 10 -0 -0 1,62
D 0081 P 16 13 0 3 1.80
D 0082 NP 0 ‘ --
D 0C83 P 9 9 0 0 . 1.65
D 0084 P 12 11 0 1 1.73
D 0085 P 11 10 0 1 1.63 -
D 0086 P 13 13 0 0

1.72.

’

% P = Preénént; NP = Not Pregnant



* FOOD AND DRUG RESEARCH LABORATORIES, INC. - | -

Group 36 : . "Appendix II . - Date - March 31, 1972

Material FDA 71-3 Reproduction Data in Hamsters (Individual)  Laboratory No. 0730 d

Dose 900 mg/kg '

Dam No. Fate* Implant. Fetuses = - Resorption . Average Fetus Remarks-
Sites  Rlive . Dead  Sites . Weight (g) -

D 0091 P 15 . 15 0 0 1.95

D 0092 P 14 14 0 0 1.79

D 0093 P 11 11 0 0 1.70

D 0094 P 13 13 0 0 1.98

D 0095 P 12 11 0 1 1.68

D 0096 P 11 11 . 0 -0 1.89

D 0097 NP 0 - o

DO0098 P . 13 13 0 0 1.33 ;

D 0099 P 11 10 0 -1 1.85 .

D 0100 - P 14 14 0 0 * &

D 0101 P 13 13 0 0 *x

D 0102 P 9 9 0 0 2.19

D 0103 P 10 10 0 0 1.87

D 0104 P 9 9 -0 0 1.68

"D 0105 P 11 v 11 0 0 1.92 .

D 0106 P 12 12 0 0 1.75

D 0107 -P 11 11 0 0o . 1.97

D 0108 P 13 12 0 1 - 1.94

DOWOY “--P - . 13 . .12 . 0 1 1.46 ST e

D 0110 - P 12 11 S0 1 1.78 -

D 0111 P % 0 14 S - 'ﬂlfkvvsf‘Dmn died Day 7

D 0112 P 15 150 e o 1,85

D 0113 NP 0 o | ¢ == pDam died Day 7

D 0114 NP 0 ‘ ~ . R - R , ,

D 0115 P 14. 14 0 0 1.74 :

D 0116 P, 13 . 13 0 0 1.79

D 0117 P 14 14 0 0 1.72.

D 0118 P 13 13 0 0 1.85

D 0119 P 14 13 -0 1 1,66

D 0120 P 13 13 0 0

* P = Pregnant; NP = Not Pregnant

KK T evmd ooland
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Maurice Avenue at 58 Street
S 2] Maspeth, New York. 11378
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Submitted to: DHEW/Public Health Service Date March 31, 1972
Food and Drug Administration CA-272 ‘ '
5600 Fishers Lane-Room 5C-13 :
Rockville, Maryland 20852 Laboratory No. 0731 4
e ’ : Contract No. FDA 71-260

Sample: Fine light tan powdered material

Marking: : FDA 71-3 (Sodium carragheenate) .

Examination Requested: Teratologic evaluation of FDA 71- 3 in rabbits

Procedure: (See Appendix I) -

Na

Results: See Tables 1 through 4 and Appendix II

Conclusion: Attention is called to the fact that this is the fourth of a

: series of reports which will be issued in accordance with the terms of
the contract cited above. Eventually, a total of at least 36 compounds
will have been tested in 18 pairs; each pair being run concurrently
against one sham-treated control and one positive control group.
Because of the inherent variability of biological data of the type
dealt with here, the accumulation and pooling of sequential sets of
control values will greatly enhance the statistical value of the
findings and the ultimate reliability of the test results.

For these reasons, the conclusion stated below is regarded as provis-
ional and subject to reexamination in the light of later findings:

"The administration of up to 600 mg/kg (body weight) of the test
material to pregnant rabbits for 13 consecutive days had no clearly
discernible effect on nidation or on maternal or fetal survival. The
number of abnormalities seen in either soft or skeletal tissues of the
test groups did not differ from the number occurring spontaneously in
the sham-treated controls."

' . FOOD ANID) DRUG RESEARCH LABORATORIES, INC.
'oPh L] *

Kenneth voagpreidge
This report is subiritted for the exclusive use of the person, putucmhip‘.’c?[?(spugﬁx?nst}&\mg?’l is addressed, and neither tha report
nor the rnme of thse Laboratoried nor of any mombara of its staff, Puy bo used in connection with the advertising or sale of say product or
procers without written authorization.
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Groupsi 31 through 36

»,

Date_ March 31, 1972

FOOD AND DRUG RESEAKUH LABORATORIES, INC.

Table 1
Material: FDA 71-3 ' Laboratory No.__0731 4
Fate Summary
(Rabbits )
Group Material = Dose : _Total At Term _
mg/kg " Mated Pregnant Surviving (Total)  Number Pregnant
31 Sham 0 15 13 11 9
" 32 6~-AN¥* 2.5 15 _ .13 . 15 13
33 FDA 71-3 40 15 13 12 | 9
- 34 FDA 71-3 100 . 15 13 A 15 : i3
35 FDA 71-3 240 15 13 13 ‘ 11
36

FDA 71-3

600 .15 | 12. 12 " 9

* Positive control: - amino nicotinamide dosed on Day 9.

S



1_?) . FOOD AND DRUG RESEA :h LABORATORIES,{INC.‘ T)
Group: 31 throuch 3€ ' Date_ March 31, 1972
Table 2
Material: - Laboratory No. 0731 4
a EDA_71-3 Reproduction Data Y
(Rabbits)
Group: 31 32 33 34 35 36
Dose (mg/kg): Sham 6~AN** 40 100 240 600
Pregnancies
Total No. 13 13 13 13 13 12
Died or aborted (before Day 29) 4 0 3 0 2 3
To term (on Day 29) 9 13 9 13 11 9
Corpora lutea
Total No. 243 235 273 304 249 216
Average/dam mated l6.2 15.7 18.2 20.3 16.6 14.4
Live litters
Total No.*. 9 10 8 12 9 . 7
Inplant sites
Total No. (at term) 39 59 52 68 63 50
Average/dam* 4,33 4,54 5.78 5.23 5.73 5.56
Resorptions . :
Total No.* 5 15 15 5 9 15
Dams with 1 or more sites resorbed 3 8 4 3 6 4
Dams with all sites resorbed 0 2 -2 1l 2 2
Per cent partial resorptions 33.3 61.5 44.4 23.1 54.5 44.4
Per cent complete resorptions - 15.4 22,2 7.69 18,2 22.2
Live fetuses ’ - . '
Total No. (at term) .34 43 37 62 54 .35 .
Average/dam* 3.78 3.31 - 4,11 - 4,77 4.91 - 3.89
Dead fetuses
Total No.* 0 1 0 1 0 0
Dams with 1 or more dead - 1 - 1 - -
Dams with all dead - 0 - 0 - -
Per cent partial dead - 7.69 - 7.69 - -
per cent all dead - - - - -
Average fetus weight, ¢ 37.3 31.0 42,3 39.9 35.8 38.6
; * Includesg only those dams examined at term. : -
** Tsysitive corsrol: 2.5 ma/kg 5-a~.iro -icotinamide dosed on Dav 9. L



o FOOD AND DRUG RESEARCH LABORATORIES, INC. | 1
Groups_ 31 through 36. . Laboratory No. 0731 4

. : Table 3
Material FDA 71-3 L Date March 31, 1972
o * Summary of Skeletal Findings* '
(Rabbits)
Findings Croup No. 31 32 33 34 35 36
Dose (mg/kg) Sham 6-AN** 40 100 240 600

Live Fectuses Examined 32/9 42/10 - 37/8 62/12 £4/9 35/7

Sternebrae . N ) : ) : . : )
Incomplete oss. . 7/5 . 16/7 10/3 9/5 13/7 5/3
Scrambled o
Bipartite 8/6 1/1 ‘1/1
Fused 2/1 12/6 3/3 -
Extra ' 3/3 2/1 6/4 4/3
Missing 1/1 _ _ '
Other ' ' . :

_Ribs -
Incomplete oss. : 2/2
Fused/split : 7/6
Wavy ) ' .
Less than 12 . _ , ' .1/
More than 13 1/1 1/1 6/2 - 1/1

) Other _

Vertebrae

: Incomplete oss.
Scrambled 1/1
Fused
Extra ctrs. oss. o
Scoliosis ‘ 1/1 : _ '
Tail defects 23/1 3/1
Other

Skull
Incomplete closure .
Missing ‘
Craniostosis 1/1 8/2 1/1 9/4 5/3 5/3
Other; Eyes; incomplete : 8/2

Extremities |
Incomplete oss.
Missing
Extra

Miscellaneous '
Club feet 5/3

—

* Numerator=Number of fetuses affected; Denominator=Number of litters affecte
*% Positive control: g- amino nicotinamide dacrd An Nawv a



31 through 36

- FOOD AND DRUG RESEARCH LABORATORIES, INC,.

‘Groups Date__ march 21, 1972
') Material FDA 71-3 ) Laboratory No. 0731 4
' _ Table 3 -a A
‘Summary of Soft Tissue Abnormalities
(Rabbits)
) Number of
Group Material Dose level Dam Pups Description
mg/kg '
31 Sham 0 §-1051 2 Euryopia
1 Hair 1lip
32 6-AN 2.5 Z-1046 5 Anopia
: 3 - Club feet
32 6-AN Z-1047 7 " Anopia
' 3 Cleft palate
2 Hair lip
32 6-AN 2-1049 6 ~ Anopia
) . 4 Club feet
. 3 Cleft palate
' 3 Hair lip
32 6-AN 2-1052 1 Anopia
2 Missing digits
1 Dysgnathia
32 6-AN 2-1053 2 Anopia
3 . Club feet
32 6-AN 2-1054 3 Club feet
1 Anopia
1 Hair lip
32 6-AN Z-1055 7 Anopia
5 Club feet
32 6-AN 2-1059 5 Anopia
3 Club feect
3 Cleft palate
i n

i

* 6- amino nicotinamide dosed on Day 9.



D

FOOD AND DRUG RESEARCH LABORATORIES, INC.

D,

Date March 31,'1972

2.50

Groups 31 through 36 ‘
, Table 4 —
Species  Rabbits : Laboratory No. 0731 d
Average Body Weights
- y . Lo TTTmmmmmmemmemIIIRII Day--==========memmm--essooooe-
roup Materia ose
: Level 0 6 12 18 29 *x
mg/kg --------------------------------- k-g--- ------------- SEeoescveeneeoee Soweoeas
31 Sham 0 2.34 2.35 2.38 2.36 2.41 ( 9)
32 6~AN*** 2.5 2,21 2,18 2.27 2,27 2,36 (13)
33 FDA 71-3 40 2.25 2,29 2.34 2,27 2.48 ( 9)
. L 4
34 FDA 71-3 100 2.30 2.33 2.37 2.41 2.48 (13)
35 FDA 71-3 240 2.48 2,52 - 2.51 2.51 2.47 (11)
36 FDA 71-3 600 2.60 2,61 2.69 2,60 ( 9)

* Of pregnant dams
** Number of surviving dams in parentheses (c.f. Table 1)

*** Positive control: 6 amino-nicotinamide dosed on Day 9.



Appendix I

Teratology Study in Rabbits

Virgiﬂ, adult, Dutch-belted female rabbits were individually
housed in mgsh bottom cages in temperature and humidity-controlled
quarters with free access to food and fresh tap water. On bay 0,
each doc was given an injection of 0.4 ml of human chorionic gonado-
tropin.(400 iU)_via the marginal ear vein. Thfee hoﬁrs later, each
~doe was inseminated artificially with 0.3 ml of .diluted semen from

6i_not::i.le sperm accord-

a proven donor buck using approximately 20 x 10
ing to the procedure described by Vogin et al (Pharmacologist 11,
282 (1969)).v Beginning on Day 6 and continuing daily through Day 18
the females were dosed with the indicated dosagés by oral intubétion;
the controls were sham treated.

Body weights were recorded on Days 0,6,12,18, and 29 of gestation.

All animals were observed daily for appearance-and behavior, with

particular attention to food consumption and body weight in order to

rule out any abnormalities which may have oécur:ed as a result of
anorexic effects in the pregnant female animal.

On Day 29 all does were subjected to Caesarean section under
suréical anesthesia, and the humbers of corpora lutea, implantation
sites, :esorption sites and live and dead fetuses were recorded.
Body weights of the live pups were also recorded. The urogenital
tract of each animal was examined in detail for normality. 1In
addition all fetuses underwent a detailed gross examination for the

presence of external congenital abnormalities, The live fetuses of

-1-
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each litter were then placed in an inéubator for.24.hours for the
evaluation of neonatal survival, Ail surviviﬁg pups were sacrificed,
and all pups examined for visceral abnormalities (by dissection).
All fetuses wére then cleared in potassium hydroxide (KOH), stained

with alizarin red S dye and examined for skeletal defects,



(f : ' FOOD AND DRUG RESEARS:ALABORATORIES, INC. (f
Group 31 Appendix II Date__ March 31, 1972
. Material Sham . Reproduction Data in Rabbits (Individual) Laboratory No, 0731
Dose 0
Corpora Implant Fetuses Resorption Avera Fetus
Da . * L8 . P ge
m No Fate* 1 itea Sites Alive Dead Sites : Weight (g) ' Remarks
S 1046 P 13 4 4 —— Died Day 14
S 1047 P 19 1 1 36.4
S 1048 NP 12 0 —
S 1049 P 19 5 5 36.9
S 1050 P 25 5 3 2 ' 43.6
+§ 1051 P 15 6 5 1 17.7
S 1052 P 8 6 6 : 42.7
S 1053 P ‘16 6 6 32.8
S 1054 P 20 3 3 38.4 :
S 1055 P 19 1 1 46.1
S 1056 NP 2 0 ————
S 1057 P 13 4 : 4 ———— Died Day 10
S 1058 - P 23 6 4 2 40.7
S 1059 P 20 5 5 . - Died Day 10
S 1060 P 19 2 2 - Died Day 11

* D = Dregnant; NP = Not Pregnant

G



C

C

FOOD AND DRUG RESEAncH LABORATORIES, INC.

C

Group 32 Appendix II Date_  March 31, 1972
Material 6 - AN Reproduction Data in Rabbits (Individual) Laboratory No. 0731
Dose 2.5 mg/kg
Corpora Implant Fetuses Resorption Average Fetus
Dam XNo. Fatex Lutea Sites Alive Dead Sites Weight (g) Rgmarks
Z 1046 P 21 6 6 28.8
Z 1047 P 18 7 7 27.0
2 1048 NP . 8 0 : : ——— -
2 1049 P 21 6 5 1 29.2
Z 1050 P 11 1 1 ———
Z 1051 - P 8 2 2 -
Z 1052 P 9 4 -1 3 21.6
Z 1053 P ‘11 4 3 1l 29.7 .
2 1054 P 39 6 3 3 29.0
Z 1055 P 25 8 7 1l 27.6
Z 1056 P 15 5 4 1l 34.0
Z 1057 P 8 2 2 43.0
Z 1058 P 14 3 -3 -
Z 1059 P 23 5 5 40.3
Z 1060 NP 4 0 ———

* 2 = Pregnant;

NP = NoE Pregnan
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Group 33

C

FOOD AND_DRﬁG RESEAKUH LABORATORIES, INC.

Material FDA 71-3

Appendix II

Reproduction Data in Rabbits (Individual)

C

Date March 31, 1972

Laboratory No._ 0731 4

Dose 40 mg/kg
.Corpora Implant Fetuses Resorption Average Fetus 1

Dam No. .Fate* Lutea. Sites Alive Dead Sites Weight (g) Remarks
D 1001 P 31 7 7 37.2

D 1002 P 19 6 6 37.3

D 1003 P 14 5 5 ———

D 1004 NP 10 0 ————

D 1005 P 26 4 4 40.3

D 1006 NP 5 0 —-———

D 1007 P 7 3 3 | 43.4

D 1008 P ‘10 2 1l 1 ' 56.9

D 1009 P 24 7 6 1 37.3

D 1010 NP 5 0 ————

D 1011 P 10 3 3 42.3

D 1012 . P 21 5 5 — Died Day 24
D 1013 P 20 5 5 ———— Died Day 21
D 1014 P 44 7 7 43.3

D 1015 P 27 8 8 ———— Died Day 25

D = Pweonant:

NP = Not Pregnnor-

£G-



T) : '. FOOD AND.DKUG RESEA#;L LABORATORIES, INC. T)
Group 34 Appendix II : Date__ March 31, 1972
Material FDA 71-3 Reproduction Data in Rabbits (Individual) Laboratory No. 0731 4
Dose 100 mg/kg
. . Corpora Implant Fetuses Resorption Average Fetus
Dam hé' Fate Lutea Sites Alive Dead Sites : ‘Weight (g) Remarks ‘
D 1016 P 15 2 .2 44.3
D 1017 P le6 7 7 40.6
D 1018 P 20 3 3 46.1
D 1019 P 22 6 6 41,3
D 1020 P 31 10 9 1 _ 36.5
D 1021 P 16 3 3 : 42.9 .
D 1022 P 18 8 8 30.6
D 1023 NP 7 0 ——— .
D 1024 P 5 3 ‘ 3 ‘ ———
D 1025 P 26 ) 4 1 41.1
D 1026 P 22 5 5 : 38.5
D 1027 . NP 3 ————
D 1028 P 21 8 8 36,2
D 1029 P 14 7 ‘6 ) B 41.3
D 1030 P 16 1 1 *x

(. ™
% P = Pregnant: NP = Not Pregnant , ’ -
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Group 35

FOOD AND'DRUG RESEA#:Z LABORATORIES, INC,

Material FDA 71-3

Appendix II

Reproduction Data in Rabbits (Individual)

D
‘Date_ March 31, 1972

Laboratory No. 0731 @

Dose 240 mg/kg
Corpora Implant Fetuses Resorption Average Fetus
%*
Dam RNo. Fate* 1 itea Sites Alive  Dead Sites Weighg (g) - Remarks
D 1031 P 13 - 8 7 1 30.0
D 1032 P 23 7 7 39.2 .
D 1033 P 21 3 3 42.9 o
D 1034 P 16 6 5 1l 32.9 g
D 1035 NP 16 0 ————
D 1036 . P 34 - 10 9 1 36.4
D 1037 P 28 . ... .6 6 - 36.4
D 1038 P .20 7 7 30.4
D 1039 P 22 5 5 36.6
D 1040 NP 3 ————
D 1041 P 5 4 4 ————
D 1042 P 7 1l 1l ————
D 1043 - P 14 6 5 1 37.8
D 1044 P 15 3 3. ——— Died Day 13
D 1045 P 12 7 7 -_— Died Day 29

* P = Pregnant;

NP = Not <rregnant



C FOOD AND DRUG RESEAQ;H LABORATORIES, INC. (
Group 36 Appendix II Date March 31, 1972
laterial FDA 71-3 Reproduction Data in Rabbité (Individual) Laboratory No. 0731 d
Dose 600 mg/Kg
., Corpora Implant Fetuses Resorption  Average Fetus '
Dam No. Fate™ 1itea Sites Alive Dead Sites - Weight (g) Remarks
D 1046 P 15 7 7 ————
D 1047 - NP 9 0 . ————
D 1048 P 23 6 5 1 35.4
D 1049 P 16 3 : 3 R
D 1050 P 17 2 2 36.0
D 1051 NP 4 0 : ‘ ' ———— '
D 1052 . P 15 . 6 ———— Died Day 14
D 1053 P 9 1 1 50.2 -
D 1054 NP 14 0 . ——
D 1055 P 19 8 8 : 31.3
D 1056 P 11 4 4 . 46.4
D 1057 P 20 8 8 A - . Died Day 10
D 1058 P 20 - 10 10 32.0 _ ;
D 1059 ~ P 8 3 3 ' ———— ‘Died Day 12
D 1060 P 16 9 ‘5 4 o 39.0

% P = rrer.ant; NP = NcZ Pregnant
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. | SURURY

| ' Two forms of ca11°gecnen, namely a natlvc form derived from ChoudnuA
N i . enispus (HdR, and a dcgraded form from Eucheuma Aanaéum (016) wvere adnlni-'
_ stcred, princ1pall) in the driuL)ng water, to gulnea pigs, rats, gerbils and

rhesus monkeys (hacaca uuﬂatta) for various lcugths-o£ tinme. Recovery e\peri—:
.mcnts were also carrled out 1n some instances. " : o .

The presence of SA or 2/ ClG 1n the drlnklng water of guinea pigs (correei'“
sponolno to da11y doses of approxlnately 6- 8 and 3 3 g/kg C16 respectlvely for:':
35 days) e11c1ted ulceratlon of the cecum and colon with h1stopatholo~1c chanécs
'v correspondlng closely to publlshed descrlptlons of these 1e51ons but 1ack1ng

crypt abscesses and ep1the11a1 hyperpla51a.': - |
In rats, d11nL1ng water containlng SA 016 (corresponding to da11y doses of :_
i approximately 6-10 g/la) produced io detectable damaﬂe to the gastrolntestlnal
: tract ovef a perlod of 7 months despite the consistent presence of occult blood
(-\l - 1n the stools durlng this period. Gerbils consuming 5% Cl6 1n the dlet for 6"
o months (3 5 g/kg/day) eopeared to be totally unaffected by the carraceenan.."

Rhesus monkeys were glven ZZ lA or 0. 5/ 016 in the drlnking wate1 for perlods
of 7-11 14 and 14 weeks respectlvely. The c01respond1ng daily 1ntakes of C16
- were 2, 9, 1 4, and 0 7 g/Lg respectlvely. Changes ran"in6 from ulccration of PoT
- the cecum and colon at the hlgh do e to erosion of eplthellum at the tvo lower

doses.orcsent a conslstent.dose—response relationshlp, for the limited number of
animals inVOIVLd (2 at each dose level) -

Thc undcoraded carrageennn (HMR) was glven to guinea pigs and rats at a levcl
of 1% in drinking water (approxlnatc]y 1 g/kg/day and 1.3-1.8 g/kg/day resncct1vnh
Gcrbils consuwcd 52 MR in the diet (4.2 g/kg/day) In all instances, over pcriod
up to. 6 months, no cffcct was obscrved on the intcgrity oI thc g1°tr01ntcst1nal

3
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‘~»Vepithellum, a fludxng re[lected in the negativc tests for fecal occult blood

lﬁi‘Six rhesus monueys received 14 HMR in draning water (correspond1ng to

ifi‘l 3 g/kg/dey) over perlods of 7—11 weeks._ Of two monkeys sacriflced at 11 i_.;
?:iﬂveeks only one had minlnal changes in the colon whose relatlon to carrageensn
7'ingestion is questionable. The other 4 monkeys were followed through aA
'f&ftecovery perlod of 11 weeks; during whlch time all observations corresponded
';_to those in eontrols. Subsequent adminlstratlon to the same 4 monkeys of .
ilﬂ;HHR by stomach tube in doses increasirg to 1250 mvlkg/day for a total of -
55jf'84 days left the animals e11nically unaffected and at autopsy no gross not \;f

. {histopathologlc change was. visible ir gastr01ntestina1 tract of any one of
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INTRODUCTION

Na,tur..e. and u.&e,s aﬁ cafmageenan

.,C'. .5"' . Native carrageenan us ed as a food additive, is extracted from the

so-called "red" seachds and in gcneral is made up of a gelling component

- called kappa—carrageenan and a non-gelling component called lambda—carrageenan-.

_"v;f (Futia, 1968). The ratio of the two fractlons varies from one spec1es to -f'

';'?<..l,f anothcr, from ‘one geographic location to another, and from one time of the o
”.; year to another (Guiseley, 1968) A thlrd component de51gnated the 1ota—‘

fraction has been extracted from eertain carrageenan-bearing seaplants such :

-

AR gel with calc1um salts. ‘.L.(‘:'-jf_":f ;'Q?L._' ;l:_iu'ﬁ‘fffi'5;"‘5V1¥;>

PN ff; i Since carrageenan is a sulphated polygalactose of high electronegativity,

r:f-.;‘:}: it reacts w1th positively charged polymers such as proteins, forming complexes,,‘“'

gels or precipitates (Guiseley, 1968) This property makes 1t extremoly

:'t”f valuable to the food 1ndustry where it is used in the suspension of particleS'

gels Carrageenan is an important ingredient of prepared infant formulae.ii _”
L in dentifricec (Furia, 1968) -
:}"»';f>{ Carrageenan has found use as a therapeutic agent, . In.France;‘"boreine“g
| 4 a.native carragccnan .has been used in the treatment of colitis since 1911
_.:;_-5 ; "Ebimar ; a product based on dcgradcd-carrageenan,vhas been used since 1960
~ for the treatmant of peptic ulcer (Shirlaw, unpublished) For thlS purpose

B ~ ' . Eudle,wna spdncswn has been used exclusively.

as [ucheuma 6pxn06um (Guiselcy, 1968). The 1ota-fraction forms an elastic f_"

;;ef. in cHocolate milL in Lhe production of milk pudding, and in water—dessert '. 4:"

. Carrageenan is also used to thicken soups ‘Sauces and grav1es, and as a binder :f'



“Phalmucal’.og.ccat aetw».zs 05 dec 'macd ctuch Q.&n»s
iﬂf('\"x?t‘i‘ Experimentally—produced gqstroduodcnal ulccration.can be prevented 5;
’ .sdegraded carraocennns given orally (Anderson and Watt 1959 Anderson and
Soman, 1967a), 1ntraduodenally (Anderson and Soman 1963), or parenterally
(Anderson and Soman, 1967b' Vatt et al., 1966) The mechanlsm by which carrageencn
'.protects agalnst ulceration is not yet fully understood althouch it has iv -
been related to the effect of the polysaccharlde on gastrlc secretion. The !'
o nechanlsm of 1nh1b1tlon of peptlc act1V1ty by carrageenan has beenishown |
(":;“‘ -_to be substrate depletlon follow1ng 1nteract10n of inhibltor and substrate
(Anderson, 1961 Anderson and Baillee. 1967) The 1nh1b;tory activxty of .
carrageenan is dependent on its sulphur content and molecular 51ze._ Although ,i g
.1;I¥: {.?_undegraded carrageenan, (molecular weight of 800 000—1 000 000), 1nhibits
{i‘{':f m;pepsin act1v1ty more strongly than degraded carraoeenan, molecular weight x
Pf%r;{th of 20, 000 30 000), the activity of degraded carrageenan appears to be more
i - stable under varying conditions such as different pH values (Anderson and fﬁl;
fr'fih~;"Bai11ee, 1967) In addltlon, the degraded form disperses in water more readily
i:than the undegraded form,:rendering the low—molecular material more sultable
:vas a therapeutic ahent (Anderson and Baillee, 1967) o
| _Studcu of pmente)mui j-aleA.ULed ccuaactgccnan S
| " The tox1c1ty of cariageenan varies with the route of- administration. L
:Undegraded carrageenan, given intravenously to rabbits (50 mp) resulted
in death within forty-eight hours. Diffuse renal cortical necrosis occurred
and widcsprcad caplllary thromb051s developed in varlous organs (Morard et al, .
1964) Unde"raded carrageenan givcn 1ntxavenous1y in a dose of 1 mg/kg to

.- guinea pigs proved lethal in 30 mlnutes (Anderson and Soman, 1966)



- ePithellum.vith hyallne thlckenlnL of the capillary walls. o

Recent .uwe/stcgazwns oﬁ camageenan 3

: solutlon of natlve carraneenan for the same length of tlne, elght developed

Undegraded carrageenan (fron Chond&u& c&adpué) was found to 1nduce .

i the.prollfexatlon of flbroblasts, wlth subscqucnt formation of a conncctlvc
.”tissue granuloma, wheu inJected subcutaneously in guinea-pigs (Robertson o
. and Schwartz, 1953) ' Exper:ments by Wllllams (1957) and ‘Benitz and Hall ;ﬂ-
-:(1959) dcmoustrated that simllar changes could be e11c1tcd in the rat.

) :Cater (1961) showed that a slngle 1nject10n of 5 ml of a 17 carrageenan

. solutlon given ubcutaneously in young female rats resulted in loss of

'h1ir at thc site of, 1n3ection and fibrous degeneratlon of mawmary gland

-

Watt and Harcus (1969) reported that ten gulnea pigs glven 57 aqueous '

ifsolution of degraded carrageenan (E 6an06wa) as: drlnking water for twenty A
. to thlrty days all. developed ulcerative les1ons in the cecum, w1th some :

jextension into the colon and rectum. Of ten guinea pios glven 17 aqueous

cecal 1esxons. "In later experlments, the same workers (Marcus and Watt,' ”.ﬁ

f1969) found that rabblts, mice and rats also develcp ulcerative 1e51ons of

T the cecum when glven degraded carrageenan (obta1ned from C cn&opué and E

'Aan06wn). In m1ce, the changes were minimal in cowparlson with the other hf'df_ .

-species stud:ed - _"‘ el 3.'ii“"'i:- e “.;qf;ff

Experlments by Sharratt al. (19?0,‘1971) failed to confirm the development

of 1esions in tats, mice, ferrets and sduirrel monkeys, although multiple

- cecal ulceratlons were produced in gu1nea pigs by admlnlstratlon of 5/ natlve .

’ 1

carrageenan or 1z degraded carrageenan in the drlnking water for two to four fv.

vceks. Other investlgatlons have also fa11cd to produce cecal ulceratlon
in rats and mice by the use’ of dcgraded and native carrageenan (Dubrasquet, Lehy, an

. Bonfils, unpubllshcd- Maillet, unpublxshed)..

s



"imacrophaoes vhereas the cecal mucosa of man, rat and -mouse essentially

- - ..
. ey

Reﬁaw:ulups 05 chc/mu.wv ;(Jl guuzci p(,gs .to ot h;y;, 5“&%

The issue of the relationship of carragecnan-lnduced cecal ulceration in f

" the gulnea pig to c11n1ca1 ulcerative colltis occurring in man has proved to.
be controver31a1 ' Sharratt et a£ (1970) state that the macrophage‘response
| limxtatlon of the 1esion to the cecun, and absencc of’ crypt ahscesses and 3
";;epithelial hyperp1a51a are features [whlch distingulsh the gulnea pig] from
f'the lesion’ of ulcerative col1tis in man. - .On the other hand Watt and Marcus o
ji:(1970) and Wottet (]970) sug gest that the prescnce of’ crypt abscesses and |
;fnecr051s of the crypt eplthellum involv1ng all reglons of the crypt are tppical"

of the human dlsease. B :sz JH,Tf:iY_:.';ﬁf '7jf”"'m

In a comparative study of the cecun of the gulnea pig, rat, mouse and o

fi?.man, Haillet (unptbllshed) found that the cecal mucosa of the guinea pig is -

iz»readily distinguishable from that of other species because 1t conta1n3~_-

";'contalns only lymphocytes and plas"ocytes.: Maillet stresses the role of
Jih7macrophages in the development of 1esions in the guinea pig. (see al
,7L~Sharratt et aZ (1970)) and feels that a similar lesion is unliaely to occur"

' f;in man since the ceca of man and other species are functlonally and morphologically

different from that of the guinea plg.,>a"

-'_Exp..}uet ce wu.’:h &vmaJcc;mn man SR e

-i It is estimated that about 50 000 patients 1n France have received _

degraded carrageenan at dosage levels up to 5 g/day as treatment for peptic
i ulceratlon (Bonfils, 1970). No untoward effect suggestive of ulcerative

.eolitis has been encountcrcd. Bonfils (1970) has reported that there has

been no ev:dence of gastr01ntest1na1 disease devcloping in his 200 patients_
‘I - .

-vho are being given Ebimar as trecatment for pcptic ulccr, and that no sign

of ulceratiou of the 1argc bowel nppcared when dcgraded carragccnan vas

fed in very high doscs to gastric ulcer paticnts Marcus and Watt (1970b),'»
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claim Lhwt bccau 30 }bxnar contalns alunlnun and because rcsults o[ tc:ts '

"?-for occu]L blood in Lhc feces wcrc not reportcd, therc is insuffxcxent cvidcnce

to c1a1m thaL ora11y~administcrcd carrageenan does not produce harmful ef[ccts _; s

L FAO/(&'HO toucoﬁogtcat evalu.ut.wn 06 CMMQ"-Q""-“

. The J01ut FAO/VHO Expert Commlttec on Food Addltlvcs (1970) as sigﬁed :ﬂ:

3.-to carrageenan ‘and the related polysaccharldc of marine orlgin, furcellaran, o

72a comblncd acceptab]c da11y 1ntake of 0 500 mg/kg body welght. The ba31s

h“f; 1. The'lono hlstoty of‘human use of carragecnan without known-

'f_#ffill-effect._

A.of thiq toxicologlcal cvaluutlon is recorded 1n the ronooraph entltlcd "Carragocnan
.-fiand Furcellaran“ (FAO Nutritlon heetlngs Report Serles No.: 46A P. 93) (Ihe

'-essent1a1 ba51s of the evaluatlon restcd upon thrce aspccts.' '1ff';lwdﬁ;’1f¥ff: '

-i;id2. Ev1dence that carregeenan 1s absotbed to a ver& small extent R
'fi‘if at all. when iegcsted by several anlmal specles. (A dlstlnction}
'f;‘;was not drawn bctween undegladed.and degraded carrageenan 1n.

'_eteVLew1ng the'available data ),. L o ‘
S 3. Avallable short~.and long~term stedles in anidals. [These
’Ewould neL be’ con51deted adequate for.safcty evaluatlon by modern 1:
standards ] ‘.f'_'::f“};5: iﬁf:’f.udﬁffi:flvk_ . if,‘:":§i;;f:: ”::“:;
Objectwu of preAent wonb |

The cxperlments dcscrlbcd in thls Report were intended to be an exploratlon

6f the distinctive biological properties of undegraded and degraded carragecnans N

- as a prellmlnary phase to more onmal and iuten51vc study of thcsc materlals.-

ORI N

Thc fact that so much of the work done rccently involvcd adm1n1 tratidn

of catxabccnan in Lhe drlnkxng water madc it necessar) to initiate worL

BRE
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E A alono tho sanc 11ncs, evcn Lhough it was obV1ous that this approach is unsultable

;'!;\ izfor formal studlcq 1ntcndcd to establlsh thc afcty-in—use ‘of undcgradcd

*fi{;-,lcarrageenan as a food additiveL
i’ ‘gf' Th1s prellmlnary phase of the work has now bcen substantially completed
L '1f~and thc results are prcfcntcd in this. Report. L
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S iU WATERTALS AWD METHODS T

Ca/magcenan Aotwowns

’. Two forms of carragcenan were studied" a native, undcgraded carragcenan :

(HMR) and a low-molecular degraded carrageenan (016) For adminlstratlon o

L3

‘L"to anlmals, these materlals were dlssolved in sterile distllled water and

. the solutlons adnlnistered as the sole source of drinklng vater. Fresh

solutlons were used cvcry day.. Samples of thesc solutlons wvere subjected T

- to. mlcrobiologlcal examination' no contaminatlon was found in a 24-hour

':_; period undcr the condltlons prevalllng in the anlmal facxllty.v In addltion,.i:

nonkeys were ngen carrageenan by stomach tube. For thlS purpose, solutlons

o of HHR ranglng from one to three percent concentratlon, were adminlstered

F
- .

by intubatlon w1th a rubber catheter.r'fg -

DLe/té and ca/w_ 05 muma,&a ; *T:i“-": .

_:,' The various an1ma1 spec1es used in these studles were housed in temperature- -

controlled air conditloned quarters. All anlmals were indiv1dua11y caged ;L

in wire botton caaes which were regularly changed and the drop pans wcre

cleaned at least once weekly

- Fbod ‘and drlnklno watcr (or carrageenan solution) were freely available .

' ;at all tlmes. Commerc1ally formulated diets were provided ad libitun‘ Wayne

) Lab Blox, Gulnea Pig Dlet (Agway, Inc ), and Purlna Honkey Chow were used

for rats, gulnca plgs, and monkeys respectively. Fresh water or carrageenan _

:aolutlon was provided daily. :p'.""'

A Degmdcd Ca)omgccnan (C16]

Seh&c& 1. Ten male and ten fcmale guxnca pige were given a 57 solutlon

N of 016 in stcrilc distlllcd water as their 'sole source of drinklng water. _.



te

.’.

An additional group of flve guinea pigs of cach sex which were given stcrile‘

' distilled water served as controls.' Body welghts were obtained weekly.

Stools were observed for con51stency and were checked for occult blood by

_”means of hemateat tablets.

-Z Guinea plg° that died were autopsied and examined grossly. Of the .f

'.A’remainder, two of each sex wvere sacrlflced on day 15 one of each sex on day

33 and the survivors on day 36 Autopsies and gross eaaminations were

N

-Acarried out; the 1ntest1na1 tract was 1n5pected wrth great care after r1n51n°lb'
‘away.the 1un1nal contents, the mucosal and serosal surfaces were examined
:by transmltted light. Numerous.speeinens of colon and.cecum were fixed
dn 10£ buffered formalln solution, and others in Zenker s solution w1th

' ‘“'formalin.. Sections of the colon and cecum were stained w1th hematoxylin e

and eosin, PAS toluidlne blue, or by ?erls iron procedure.

",Sekteé 2 A total of 33 female guinea pigs (average’body weight 36 5 g) was SRR
.‘used in thls °tudy' 25 in the experinental group and 8 in the control group. -

jThe experimental group comprised 8 animals glven 0 02/ 016 solution in. place e

. {i.of drlnking water, 8 anlmals given 0 2% ClG and 9 glven 2 07 ClG ‘The control -

days and guinea pigs_that died were also autop51ed.

Lanimals.received sterile distllled water. gAdminlstrat;on of 2.0% solution

CHevi was disconrinued at two weeks.

Body weights were recorded two or three tlmes weekly for the first

~ three weeks and weekly thereafter. F1u1d consumption was recorded daily.

‘Stools were checked for consistency and occult blood.

Four guinea pigs were sacriflced from the 2 0% group between 14 and 26

' B. Undeghaded caMuzgccnan HMR)
- Five male and ten female guinca pigs were given lZ HMR solution as

drinking water ‘and have now been on experiment for almost a year.



RS Body woxghts vcrc rccordod vcckly.»>$tools wcrc checked for consistcncy;h
- and occult blood
For hlstologlc studxes, 2 males and 3 females were sacrificed at

\’i,;v two months, 1 female at 3—1/2 months, 1 male at’ 7 months, and 1 fcmale

and 1 malc at '8 months’ after the start of the expcrimcnt. ::'i';,.'

| A Ueg‘mdcd Ca,'wn geenan (C 16]

Ten rats of each sex were given 5/ solution of C16 as drlnklng water. '
. s - < .

e Five of each sex given water served as the control group. The eyperlment-

o - 1s st111 1n prooress.“ _ o ,
R P

A Body weights vere recorded weekly. >Stools ﬁere checked'for conSistencyd

¢

' ffi-and for occult blood by means of henatest tablets.!“{”

Of the or1g1nal 20 rats, groups of 2 male and 2 female;rats were L
?,;'f~}’sacrif1ced at 1 month and at 3 months for hlstologlc examlnation. In '?fl";
R additlon, 1 female was sacrificed at 8 months. Hematologlc studles.were

arried out at 2 weeks and at 7. months.d';’

T T A
el )

B. Undc _,lcaded ca/magcenan (H..{R]
rtfi;:'ifi:v':f Ten male and ten female rats were grren.ll solution of HMR as. drlnking
'Z'ﬁater. Records of flu1d consumptlon ‘were kept dally and body welghts.
o were recorded weekly. Stools were examlned for consistency and occult
' blood. | T i
Hematologic studies were done at four months. One male.and one.female.“
from the HMR and control groups were sacrlficed at five months. In addition
two of each sex given the 17 mR solutxon were sacrlflced at six month

z.‘f., ' Sectxons of the gastr01ntest1nal tract were examlned after staining wrth ‘<~<

(—\"‘ hematoxylxn and eosin.



..

e

- ',A 'Dequd'ed and undcglmded ealmgccnah '(C16 HMR]
Two gronps of five male gerbi]s each were given diets containing

either 5/ Cl6 or 5/ H\R. A 51m11ar group was given stocL dlet. o

Body welohts and food consumption were recorded weelly. Stools vere ';

examined for consxstcncy and occult blood : To date (51x months) none .

of the gerblls have been sacrlflced and they contlnue to consume the carragecnan—'

conta1n1no dlets.

Monke_/z. o o ST L -

Ihe overall plan of experlments vith nonkeys is shown in Table l..

"_ A total of 20 young monkeys vere used in thls study wi th equal numbers

of each sex in. each group. 4 vere controls that recelved plaln urinLlng‘

' water, The remalnder recelved elther 016 or HHR in thelr drlnklng water.

Ten monk ys were glven 016 6 recelved 24 016 2 14 C16 and 2 0 54 Clo. -

In addltlon, 6 monceys recelved 1% HMR 1he duratlon of the treatment

', and recovery periods is indlcated in Table l

DoA e-nanguzg Atucb.eé wuth HHR

Two monkeys from the 17 HMR group were. kllled at the end of 7 and
11 weeks respectlvely. At the end of 11 weeLs, the remalning 4 anlmals:
were taken off carrageenan. After observatlon over a perlod of ll weeks
recovery, these monkeys (#1003, 1004, 1034 1035) were used for dose-rangeA

studies with HMR given by stomach tube. Increa51ng doses of HMR startlng

- with 50 mg/kg through 1250 mg/kg were given,to these anlmals cver a per;od' A;it

| of thirty-three days.

': Treatment at the highest dose was continucd for 51 addltlonal days,

before thc an1mals were killed for histological cxamlnation. For the:



.autopsied for hlstological examlnation.;nf;“’;

..‘ 11.

.;56 mﬁfkévdo se a 1% solution of HJR (10 no/ml) wa s.giucnjonce daily:n:The“,d; .
:7.1,voluoc of cach dose was calculated for each monkey on - the basls of body

“:'weight. The IR solutlon vas followcd by 20 ml of a food slurry (a homogenate if
':of canned monkey d1et and watcr) As the dosage increased the concentration f::,
: ;rwas ralscd to 2/ and flnally to 3Z. The 1250 mg/ko dose vas dlvxdcd in

e half w1th one portlon given.in the mornlng and the second in the afternoon, '

.

.'each folloaed by 20 nl of food slurry.,i i

Recoum Y 6tuc£cos- C16 10 'nf"e.ljé

Two of the 6 monkeys (#1024 and 1017) rece1ving 2/ C16 were kllled

7xat 7 and 11 weeks. The remainlng four (flOOﬁ 1009 1021 and 1022) were .' ‘

allowed to recover for a perlod of between 140 and 168 days and were then

© e .

_Auzom y and OthUL ptocedzwcé

';' The anlmals were kllled by an overdose of barblturates and autop51ed -

: ”i-immedlatcly.' All 3 bod; cavitles'were opened their contents 1n3pected
“-r Ln Aatu and aftcr the removal of organs, they were reinspected (when fea51b1e;;,,T
zon cut surfaces) The large 1ntest1ne was opened the contents gently
. renoved and the 1nner and outer surfaces examlncd u91ng a magnlfylng 1ens -
.7 and transnitted llght. Various sanples from cecum, a11 3 parts of the '-‘
jcolon and the rectum were placed on cork disks to. avoid curllng and flxed
, 1n4102 buffered formalln solutlonf AdJacent samples were‘flxed in Zenker s
: solution.- In additdon, renresentatdue'samples'from heart, trachea,-lungs,;.
- esophagus, stomach, duodenum, small‘intestine,‘liverglgallbladder,oancreas;

" kidncys, urinary bladder, gonads, uterus, vagina, epididymis, pituitary,

thyroid, adrenal, bone marrow, spleen, thymus, regional lymph nodes, brain,

cercbcllum, medulla oblongata, spinal. cord and.cycs were fixed also in 10%

buffercd formalin solution or in chkcr's‘solution with formalin,



': method and with hematoxylln and eosin. L 3 _'.i e ;ﬂt

. :E:.LQ ?ataffin.scctions 6u thiek were stained'witﬁ hemdtoxylin'and cosin;

All blocLs fron cecum, iJcocollc valve, colon and adjacent lymph nodcs
were sectxoned at & adJncent levels and stained by a modifled trichrome '

Standard methods wcre used in countlng, stainlng and 1dent1fy1ng the '

: formed elements in the blood : For dctectlng occult blood in feces, hematest

" tablets were used, and the tests performed at least 3 tlmes a week
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| ‘A Guinea pég& _
Guinea plos glven the 5% solution of 616 steadlly lost welght (Table
2) Flu1d 1utaLe,»wh1ch was less than that of thc control anlmals, averaned
, Hxapproylmately 59 ml per day (Table 3) | From this flgure a dally 1ntake

: ‘of approxlmatcly 2 5 g (6 8 0/ko) of carrageenan was calculated

Stools werc soft w1th1n 24 h1 and at 48 hr most were flu1d in con51stency..;
R Occult fecal blood was detected in three anlmals ulthin two days and in half
rz'of the gulnea plgs w1th1n two weeks (Table 4)

Two females died.at 9 days' at autopsy hcmorrhaglc ceca were observed

in both A total of 5 males and 4 females dled durlnc the course of treatment-7fw-‘.

‘;y}.f":-.and one of each sex became morlbund and was sacrlflced after 33 days.
}f{fﬁfi?i{;}fj Pertlnent gross cbservatlons included multlple petechlae in the cecum "d”
zi_with scattered pale nodules in the cecal wucosa.; Hlstologlcally, the sub-
"‘Al“mucosa was hyperemlc and edcmatous. Focally there were dense’ accumulatlons.
'of macrophages and flbroblasts in the lamlaa proprla and submucosa.l The
o macrophages contalned iron pOsitlve pléheht (Perls method),'vere PAs pos1t1§e~
}and metachromatlc w1thitolu1d1ne blue.: Some" scattered ulceratlons of thev
T epithellum here 1lso‘seen, assoclated-h1th an acute 1nflammaLor§ response:
“; In_the colon, there was an increase ih~thc number of macrophages_rn
'the lamina propria and.these cells also contaihed hemoslderin. “lhe mesenterlc
and cecal lyﬁphoid tlssue was hyperplastlc.,_A" IR
'i{ : V:‘ In thc.sccond °tucy, guinca plgs in thc control 0 02/ and 0.2% groups '-h

remained normal in appearance and behavior, Food consumptlon and growth }

kS ' .(Tablc 5) were normal., Stools have remained normal and were consistcntlyi



ninth plg recovered, galned welght and appcars c0mplete1y norma1.>‘_;;:

. . o . N ARt

- ncgatlve for occult blood (Table 6) throoghout the 11 weeks of tte stody;_l
’VfAOn the othcr hand, gulnea pigs glven the 2/ aolutlon 1ap1dly IOot welght.
'7:Stools became soft w1th1n 24 hr and were seml—fluid in most animals thcre-'A'.

:after.v The stools were positive for occult blood w1thin two days. Food -
'liconsump31on dccllned and the’ animals became weak and inactlve. One d1ed

.on. the thlrteenth day, and 1n spite of replacenent of the 2. 04 solutlon by
‘:plalﬂ water two more dled w1th1n the next six days.’ One gulnea p1g developed
'~'a rectal prolapse and'vas.saerlfleed on - the 31xteenth day. Four were
='sacrif1ced for examlnatlon between the fourteenth and elxteenth days. The '

"eighth pig died at 4 weeks as a result of an intercurrent 1nfect10n. The'._-

- -

Fluld consumptlon vas 31m11ar in all groups, averaglng approx1mately

.o . 60 ml/day (Table 7).’ Inltlal dosage was approxlmately 30 300 and 3300

‘.Fmg/kg per day in. the 0 027 0 22, and 2 0% groups resﬁectlvely. S

In gnlnea plgs fron the 2 0/ group that died or vere sacrlflced betueen .

- .the thlrteenth and 31xteenth day, er051ons of the cecum and/or the colon .:'
: were observed in 4 out of 6 anlmals. Small pale nodules were observed in - -

B the wall of the cecum in 5 anlmals._ Two animals that dled were unsultable

for hist01001c examinatlon because of advanced autoly51s..
Histologlc studles are 1n progress. - BRAMTEER s
Bkw

Food consumptlon and growth of female rats glven 5% solution of 016

vere normal (Table 8). Growth of the males, on the other hand, was less.

. than that of the male controls. At nine months, the average body weight

of the males given Cl6 was-182 less than that of the male controls,



o :observed at 2 or 7 months (Table 11)

. _Gowml Condct(,on ‘ |

° "_- 15..:
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Fluid 1nLaLc of rats glven SA C16 was incrcased as comparcd wrth thaL

P

; of the control rats and the dlffcrence became greater as the study progressed A
o (Table 9) Initial dosage was approx1mately 9 7 g/ag in males and 9 g/kg
-in~females. By 14 weeks because of the 1ncreased body weight of the male

f:rats, the dosage decllncd 1n the male rats to apnrox1nately 6. 4 g/kg._.

‘.QThcreafter the dosaoe of carrageenan remalned reasonably constant at 6 to

7 glkg/day In the female rats, ‘on the other hand the dally 1ntake of-’

. .carrageenan renalned constant at 9- 10 g/kg/day throughout the 42 weeks. ,L A

Soft stools were seen w1th1n 24 hr. Thereaftcr consistency was varlable,~

t{'ranging from soft to semi-fluld Occult blood was observed in some rats
o withln one week and in most rats withln four weeks. The prescnce of blood

-was occa51ona11y observed in the stool (Table 10)

No alteratlon in erythrocyte count hem0010bin or hematocrlt was S

©aew . R e : v.
- - - -

Other than a. suggestion o£ hyperemaa, no 51gn1f1cant alteration has

- {been observed grossly or mlcroscoplcally 1n the gastr01ntest1na1 tract of
: the treated rats. No ulceratlon ‘was found nor was there any 1ron—p031t1ve'ﬁ

‘;.or metachromatic material v1th1n macrophagcs in the lamlna proprla in

1f_‘those rats sacrlflced at 1 or 3 months.' One rat dled after approximately

':;10 months of admlnlstration. chcral small ulcers were found in the dlstal

colon_of thlS ratﬂ Death had resulted fron a. severe respiratory infectlon.

- ‘¢, - Monkey ys

Monkeys given 2% C16 d1d not gain welnht (Table 12) .There vas an _:

1mmcd1ate change in the" character of the stools, which became loose,

‘vatery and unformcd and rcmalned 1n this state as long as C16 was adm1n15tercd

.
1

- T e



: vccks, aftcr which there was progressive rccovcry (Tahle 16).

.a,;In additlon, nfter 2-3 wecks, melena appearcd Wlth occ351onal discharge

lfof blood and mucus. By 10 weeks, two of the ronkeys (f1006 and 1017) beceme“h“

ill and dehydrated

Carrageenan was withdrawn and plaln drlnking water restored onkeys

:zj#1006 and_1017 received amplcrllln (50 mn/kg 1ntravenously) for two days,.
ftogether with Electrolyte Solution R (10 ml 1ntreper1toneally) There was-
;sllght lmproVement but.one of.the anlmals (”1017) was sacrlflced for f';
'fhistologic ewan1nat1on. Thc.othcr was permlLted to recover; After the a2
'remainlng anlnals were reetored to plaln dr1nk1nv water; thelr stools -::A:{
iremalned loose'and watery for 4 weeks.u Later the stools varled from:naterje'fl-”J -
Hand unformed to soft but formed stools.- Two monLeys (flOZl and 1022) have.l!:

'f'had loose watery stools for almost 5 months after w1thdrawa1 of carrageenan. .-TZ~‘”

.

'J-‘All four monkeys in Lhis group, however, started galning weight and appeared

healthy (Table 13) They were sacrlficed after 6 months of the recovery

perlod and hlstopathologlc examinatlon is- in progress.

Honkeys glven drlnklng water containlna lover levels of C16 (17 oT -

'_0 5[) galned velght (Table 14) and were generally in much better condltlon

'f'than those rece1v1ng 2/ Clﬁ

The record of occult blood tests in feces (hematest) is glven 1n

,'Table 15—17 Tests for occult blood were occa51onally positlve in the stools
fof control monkeys. The first (#1022) of the 4 monkeys glven 2/ 016 began 2

: to pass blood 6 days after treatment._ The other animals on Cl16 showed.

"~ occult blood in the feces on the nineteenth day. Thereafter animals receiving
- 2% and 1% C16 appeared to pass blood contlnuously, while the two monkeys on-;

.0 SZ €16 had a lower frequency of positive occult blood in the feces (Table 17)

After w1thdrawal of carrageenan, “the hcmatests remaincd posztlve for 10

. . . ~ .
.. . : . . . e



ol

Dally water consumptlon was approximately 400 ml 1n controls and

all test group" C.CLpt tﬁc grou> on 2/ Cl& uhich ranﬁed 1n weekly averages

from 246-396 ml (rable 18) . Approxlmate dally 1ntames of carrageenan were _;i'

f? calculated to bc as follows. 2% C16 2 93 g/kg, l/ 16, 1. 38 g/xg, and

0. 5/ c16, 0.70° /Rg.. o _' . '_ - e

‘ ﬂcmatoloelcal data on the cntire experlnents wlth C16 in monkeya are

prescnted 1n Tablc 19. The plcture is con51stent1y one of a fall 1n the

: number of erythrocytcs and in the hematocrlt as well as a. less regular

.‘> reductlon in hemoglobln followlng prolonged int ake of Cl6 with part1al

or full restoratlon to normal follow1ng a period of recovery.

.o

Y
PR
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: - . '”‘G'Lob'a. "d‘nd l(&topaﬂwtogy of }fprtkegs

A z% es

Tuo non&cys (#1024 and f1017) were. exan1ned The'following'ofgeos

~were grossly and mtcroscoplcally normal: heart, trachea, submaxillary

-, glands, esophagus, stomach, swall intestine, pancreas, kidney, urinary

" bladder, . pituitary, thyroid, pa arathyroid, bone marrow, spleen,. thymus, .

o ;Lungg_. .1 Gross:l a few mite cysts.

-'of granulocytes and cnlarged kupffer cells. :

braln, cerebellum, mcoulla oblongata, splnal cord and eye.

| -Female #1024 (2/ C16 for 7 weeks)

Thc gallbladder ovary and uterus were normal 1n this anlmal.

Microscoplc. caplllary hyperemia w1th some’ dark brown or

lblack plgment dep051ts.

Y

'foLiver:-i L Gross. normal

Microscopic' ,sllghtly dlstended 51nusoids: 1ncreased number _Tfj

T PE

"’Colon;ld; Gross. normal.

chroscoplc" one small focal hemorrnage was present under a

" small area of thinned epithelium, vhich was covered with mucus and contalned
several erythrocytes. In the same section an additional area of thlnned

epithelium occurred. Infiltration with macrophages mixed with- a. few

"1euLocytes vas a str1k~ng feature in the tunlca propria. o

“‘.Lymph nodes. Gross.' normal

MicroscopiC° sllght hyperpla51a, with_foemytmacrophages. .

'Maze 31017 (24 €16 for 11 weeks)

Lung: o Gross: yellow spots.l

H1croscop1c. small fibrotic granulomas with dark green

'plgment near one bronchus and in the 1mmed1ate v1c1n1ty of small arterles.

Gallbladdcr: Gross: normal..

Microscopic: - edema in submucosa,



Cecum: . Gross: one large nodulc in the meuentcry. Cecal lumen

- f111ed w1th llquld stool.

Hicr0°eop1c' slight edema and increased number of macrophages
with mznor caplllary hyperem1a.

Ileocollc valve S o B : SRRI S
' Gross' normal except for some hyperemla. : ol )
3 . R “-

chroeconlc' two bsceqees under the mucosa w1th central

‘necroses contalnlnﬂ fibrin and some fresh hemorrhages surrounded by loose:.
" connective tissue, containing multinucleated giant cells, macrophages, -

and fibroblasts. One of these abscesses was connected’ﬁith-thc lumen
by a deep uvlceration of the mucosa. The colonic mucosa showed multiple
hemorrhuges, edeha and a: moderate 1ncreasc in macrophages. o S,

. Colon: ~ Gross: mdltlple hemorrhagev throughout the entlre colon Wlth
the exception of the rectum. These hemorrhages appeared to be covered
with clotted blood that could not be removcd from the mucosal surface by
rlnsing with- sallne.. - - : S :

: Mlcroscop1c° (1) 10 om aboka& &&om LZQOQOCLQ vaZue- superficlal'
erosions of ‘the mucosa interspersed. vith multiple crypt abscesses that were

“seen in all:layers of the remaining mucosa. The tunica propria was edematous{‘jf'

. ‘hyperemic and in sowe areas hemorrhagic. (2) 35 om abonat f§rom Lleccolie
vafve: one superficial erosion and one small ulcer were seen, The erosion:
was similar to the lesion as described under (1). -The ulcer reached 1nt0'
- the muscularis nucosae which was hcav1ly infiltrated w1th macrophaoes and

. fibroblasts. In addition several crypt abscesses containing leuvcocytic

* debris. (3) 55 an aboral from {Leoccfic vafue: capillary hyperemia, small.
'hemorrhanes and edema of the subrmucosa. : Several crypt abscesses contalnlng
cellular debrls were present 1n the macosa.'» : : : :

Mesenteric lymph nodes. S S 2
Gross: the mesentery of the colon had a chain of promlnent
1ymph nodcs. S . : C o

. . chroscopic. the re010ﬂal lymph nodes near the cecun, colon PR
and one node close to the head of the pancreas vere sllghtly hyperplastie; - -.
however, the most predominant change was a distention of the marginal and
.central sinus containing large numbers of reticular cells with large,

"~ c¢lear, vacuolated cytoplau.. In some instances an eosinophilic edema .

was also prescnt.
Liver. Gr035° cut surface yellow. = SN
Microscopic: a moderate increase in thé number of leucocytes

was present in the sinusoids, somectimes found in focal aggregates of
5-20 individual cells. The Kupffer cclls were slightly enlarged, wlth

elongated nuclei and falntly e051noph111c granular cytoplasm.



B 20‘ »‘ - .. L

aKidney: 'i-Gross: ‘normal,
K lﬁéngicroscopic: a few cysts lined with epiﬁhelium in coftcxn
l-festesit o Gfess: small,

" Microscopic: immature, no signs of spermatogenesis.
- . ""Prostrate: $ross: small, '

~ Microscopic: immature.

‘Adrenal: lGross:"notmnl.
' .»;MicrOSCopic; :seVeial'axeas efbfoedlzcalcification{3¥:1'"”
. ' '.. ;B. 1% c,é . ::--- .o

.7 Two monkeys (u1020 and #1005) were subJected to gross and mlcroscoplc
examination and the following organs”were found to be normal: “heart,
- submahlllaly glands, "oesophagus, stomach, small intestine, gallbladder,
rectum, ‘pancreas, kidney, urinary bladder, thyroid, pituitary, bone .
marrow, spleen, thynus bra1n, cerebellum, nedulla oblongata, Splnal
cord dnd eye. e
The lungs ‘of both anlmals vere infested by mltes, and certaln
secondary changes were observed along with slight pigment deposition,
In both, the liver was grossly normal and microscopic examination..
revealed prominent Kupffer cells, wnlch were enlerved v1th orenular '
cytOplasm. ; o : : LT d
S Detallcd hlstology of the gut large intestlne and lymph nodes of monkeys.
#1020 and #1005 is presented below' S .

._-,;-Fenule-#Joza_.(lz Clﬁ,for-14 week;) e
| cecum: .o GrOSS: noriﬂal . ; | ’ .“.- ot . N LT . » - N v.

‘ Microscoplc. a few focal intestlal cells 1nf11trat1ng into -
the submucosa. L -

Ilcocolic valve: ' SR o o , .
Gross: sl1ght hypercmla. T . .

: Hicroscoplc' caplllary hyperemia and edema of mucosa with
diffuse or focal infiltrations of macrophages. One crypt abscess contained
cellular decbris. . A relatively large number of hyperplastlc lymph nodcs
were found in the submucosa. . : :




~

G entlrc mesentery.

§ ,c§1on: (1) .10 cm bdaw.deo'c&&ch uctéue.'

"vabSS: deep crypts, some edema.

Microscopnc. sl1oht caplllary hypcremia and cdcma of mucosa. _.ii-'n

One snall crypt abscess in one arca with thin mucosa. . Relatively large
umbcrs of submucosal hyperplastlc lymph nodes. ' ' '

(2) 30 mn abam §rom deoco&cc ua.Cve.

L Gross:. multlple hemorrhaglc arees, 1argcst diameter
approximately 1-2 om., -
}hcroscoplc."capillary'hypcrénié and focal intramucosal
hemorrhaoes. ‘A few small crypt abscesses, in addition to shallow er051ons

". assoc1ated w1th an 1ncreased nurber of macroohages._

(3) 60 em abozm,t 6)Lam d(’_OCOL(,c, Vane, . N

- : " Gross: multlple hemorrha01c areas, largest diometer
- approximately 1-2 vm. . : .
Mlcr05cop1c. ‘two sﬁall erosions of mucosa with'differeﬁt:
densities of . macrophages. R el T L
Regional lyﬂph nodes.- . "4553 '?"35;'..-' . N
Gross: prominent glossy lymph nodes were scen thoughout the

~ Mlcroscoplc. all rcg10nal lymph nodes -exa mlned were hyper—
plastlc' there was distention of the marginal and .especially .of the central .
. sinus, large]y occupled Wlth large retlculum cells contalnlng foamy cytoplasm._

Ovary and uterus: o R LT , .
: ‘Gross: small and immature,. - - ST e e
Hicroscopic: ~immature,

- Adrenal:  Gross: ‘normal. - t;*'J'f

- Microscopic: few colloid-containing cysfic spaces in medulla.

Male #1005 (1% C16 for 14 wecks)
; Cecum: Grossi normal,

* Microscopic: slight capillary hyperemia.



"EIleocolic valve' o . ;4_:"1j{1,ii; 'Qidf

5:nglon: S ¢)) 10 on: n aboral 5nom LﬁﬁOCOZ&C vatue.' i

‘ Kidneys. - Gross: ,normal.» o i;d,T-;E P

Gross: normal.

MicroScopie:’ one shallow erosion of mucosa. The'ﬁndcriying' -

" 1ywmph node cortained a large,.centrally-located arca of necrosis, presumably
an old crypt abscess, since.in some areas rernants of low cuboidal cpithelium

similar to epithelial linings of the crypt abscesses mentioned-above were.

- seen. In the base of some crypts were scen a large number of small, darkly- .~

stained particles, both intracellular and extracellular. These are presumably'
'parasith that were also found in rc01onal lymmph nodes.. T S

. Gross:"sllght edema and hyperemla. .

M;cro:coplc. sllght edcma, hvperemia and 1nf11tratlon of the

. mucosa Wlth macrophages. In two hyperplastic.lymph nodes located below.

the mucosa, cross-sections were seen of parasites surrounded by pus and.

- young granulatlon tissue w1th multlnucleatcd glant cells and collagen flbers.':

(2) 35 o abanat 6&om 4£eoco£Lc vazve.

Gr033°; focal hyperemla and henorrhaoes w1th the largcst

:diameter approxlmately 1 mm, -

Microscoplc' sllght hyperemla and occa31onal aplcal hemorrhages:'

, :in the ‘mucosa. = One fresh erosion, some focal infiltration of mucosa with
. macrophages, - IR B P

': Regionalnlymph ﬁodeé: Two tyees of-lymph nodes were found, eebeciallyv
-- around the cecum and  the proximal part of the ascending colon. The first:

type was enlarged and white; microscopically, there was moderate hyperplasia

-with some distention of marginal and central sinuses containing large

nunbers of reticular cells with. fOﬂnj cytonlasn. .The second type of

. lymph node was black and glossy. Microscopically, a central lymphadenitis
. .was present, containing a cross-section of a parasite at the margin of
.~ the lesion. Slight fibrosis and young connective tissue with mnlt1~~

. nucleated glant cell surrounded the le51on.; : ' :

- .. .

| Microscopic: a few foci of cortical round cell infiltration.

. Testes: - . Gross: ‘small, apbroximately 20 mm. largest diameter.'

Microscopic:. immature,

-



el e

“ . "Cecum: -  Gross: normal.

";u . . .lymph node.

“focal calcification.

23

'Adréﬁai:' ;"Gross:- hbfﬁél.;

L Microscopic: some accessory nodules, with cell patterns
similar to zona glomerulosa within and outside the capsulej two areas of

Brain (motor cortex): .
"~ ~. - Cross: mnormal, N
e 7 Microscopic: several periarteriolar edematous areas containing B

" a few red cells.

oo e essens

In two monkeys (#1023 and #1008); the following'brgans’ﬁére'grOSSIy"

'_t“and microscopically normal: heart, lungs, submaxillary gland, stomach,

‘small intestine, gallbladder, kidneys, urinary bladder, uterus, pituitary, :
thyroid, bone marrov, spleeg,‘thymus,‘b:ain,icerebellum, medullé oblongata,.-'

- gpinal cord and eye. L

: .. macrophages; three deep crypts with rather shallow epithelium and containing .

Fomale #1023 (0.5% CI6 for 14 weeks) . - .

Microscopic: some focal round cell infiltration.

"Ileocolic valve: .- R
R ' Gross: normal and pale. -

. Microscopic: slight tound.céil infiltrations'mixéd with’

" some epithelial debris. Slight hyperplasia of §ubmucosal lymph nodes.

Colon: _; (1)'20 on aboral {iéﬁiilgocélic.vatve; 8

‘.Grbssﬁ"nér@al.
o . -Microééopicﬁ - slight hypcrémia aﬁd‘minufé heﬁqffﬁages &n thei
wmucosa. A fresh shallow erosion of the mucosa over a slightly hyperplastic

(2) 50 om aboral grom £leocolic valve.
o . vcross: several hemorrhégic areas, largest'diémefer _
‘approximately 3 mm. ' : S '

Microscopic: capillary.hyperemia and some mucosal hemorrhages:
One shallow erosion recaching to the lamina propria. C :



’ Regional lymph nodes: ST e e e e e T e T
(?('\:‘~f SR jHA Grovs. normal ';' ae S ‘Afi””- ;“:, ‘f-.‘ -:i% t_i e

L T Mlcrovcoplc': very sllght hypcrnlagia with proliferation of
reticular cells Mhlch were enlargcd and sho"ed foamy cytoplasm.f

:',Kidney:_' :. ‘Gross:’ normal.ueez" e

U.Micrqseopic:'Ae,fewﬁfoci'of’interstitial round cell infiltration.

) ‘-Ovatyﬁi_' Gross: immatﬁre.f

chroscoplc. immature, no corpora 1utea..'”}

. e . .

P f Adrenal. . Gross.’ normal.
;‘;?Q,“;:.“”-"" o Microscoplc. “two smeli-foqal calcifications at cortical <
- medullary boxder.‘A - 3_;Qf..- ,it;k-i" Lo e T

L!aLe #1008 (o 5% C16 for 14 weeks):
Cecum; - f Gross.’ normal.w..‘i fwf:,fz,”;f;ih'
rf}l~i',i_'."<-, ;"i.Hicroscopic:e_hbrmailj

e

lf;?—\lf -‘Life;£: ’_f‘ Gross' normal. 'f.f:ii}e;éﬁ;.:f f¥:f“'
| TR | MlCIOoCOPiC‘A some focal found cell'lnflltratlens.
" Gallbladder' Gross:  normal. - ‘ | |

Microsc0p1c-'_fee.fpcal-eeeed:eeil iﬁfiltrations{ie sebmuceea,'e*'

';ﬂ ;:H,f Ileocolic valve: L

S s Gross. normal;,
4{}_-, i;f T chroscoplc. ’feW'ereas-of_cepiilary'ﬁyperemie endASiight
edema of submucosa. L e EEDURE e

_Colon: o Gross' normal

: Hl.croscoplc. (1) 20 a.zd 60 em abolml 5nom deocouc vaLue. .
Occa51onally some caplllary hyperemla. '

’i};; Q -~ Kidney. » ‘Gross: normal. o  ”_;2.;e'

‘ - - : £

e T - o Microscopic: mnormal,

. '.‘.-.; - . - : ‘ . L

NN T .
N :
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. The ost signlflcant changcs ‘were seen in the laroc intestine.*i
HonPey #1024 was least affected, because this animal recelved 2%-C16 in
. drinking water for only 7 weeks. More pronounced changes in the colon-

'f were found in monkey #1017 that had received 2% Cl6 for 11 weeks. -

Hemorrhages, grosions, ulcers, crypt abscesses "and subnucosal abscesses
associated with an increased number of macrophages in the tunica proprla
- were the most characteristic flndlngs in the colon, : :

The four aninals that recelved the louer dose levels of C16 (1/ and
0. 5/) in drinking water for 14 weeks yielded similar findings, except.

" that ulcers were not seen in these animals., The rucosal hemorrhages,’
taken togcther with the epithelial-defects, can account for the blood
loss docurented earlier.’ The crypt abscesses represent an inflammatory
response cdused by a focal decreased resistance of the mucosal lining. :
" The diffuse increase in the number of macrophages wvas- ugually not’
assoc1atcd with focal changes in the mucosa, and mlght be regarded as
.an almost 1ndependent reactlon of the colonlc wucosa._ o o .

_ All reglonal 1ymph node S, espe01ally those in the v1c1n1ty of
the cecum and the ileocolic valve were hyperplastic and contained in
all instances variable numbers of enlarged reticular cells. These
" cells showed cytoplasmic changes indicative’ of the uptake of some
forelgn material and could therefore be cla351f1ed as macrophages.v

The Kupffer cells in the 11ve1s from the four anlmals receiving the '
two highest concentrations of C16 (2% and 17) in drinking water wecre.
enlarged, showing a granular cytoplasm also indicative of the uptake
of a foreign substance.: lhls phenomenon was absent in the tvo anlrals
rece1v1ng 0 5/ Cl6 ~ : " : :

A1l other channes llsted above were extber minor in degree or
known as spontaneous diseases in rhesus monkeys. Thelr 1nc1dence and
degree nld not .show any relatlonshlp to’ treatnent.- ' :

- -

In sumnary prolonoed admlnlstratlon of all three levels of 016
in drirnking water produced adverse effeets in the colon and chanoes in’
‘the reglonal lymph nodes., ' : : : R :



. prevented any valid. compar1son..
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The guinea pigs glven l/ HHR in dr1nk1ng weter remained normal in -

;appearanee and behavior. Stools remalned normal and were negatlve for

. occult blood. ‘Growth'up to 3 months was comparable_to,that of the controls-

) (Table 20). ‘The small nnmber of animals'in'the_HHR»grouphthereafter |

H

- %

Fluld consumptlon ranged from 41—75 ml/day (Table 21) Thelapnroximate.’

'*L'calculated lntaPe of HNR was therefore 0 8—1 1 g/kg/day.s

No gross abnormallty was found at autOpsy. Numerous wacrophages

L conta;nlng hem031der1n (Perls p051t1ve) vere observed 1n the 1am1na propria"'
- im sections of’the cecum. Material in the macrophages ‘was PAS p051t1ve, but-
'f.was not metachronatle w1th toluldlne blue.' The colon was hlStOlOglC¢lly

" normal, | .. ;'

ey B Rm

Food consumptlon and growth of rats on l/ HMR was normal (Table 22)

't‘Fluld consumptlon ranged from 35 62 ml in males and 29 60 ml in females :":
_(Table 23) Inltlal 1ntale of HMR was thus appronlmately 1 3 and 1. 8 g/kg/day“'n-"
C im males ‘and females respectlvely, and decllned over six months to 600-900
f_jmglkg/day. Although stools were somewhat softer than those of the control - N
.. rats, they vere well formed and con51stent1y negative'for occult blood

'd; Bematologlcal 1nd1ces taken from S males ‘and 5 females glven HMR were - ;;1 :

normal after 4 months (Table 24)

o In one male and one female rat given 17 MR and sacriflced at 5 months,'f

. areas were found 1n the cecum where the mucosa was reduecd to a single

layer of columnar cells, The underlylng lamlna propria was infiltrated



?i{_{.‘

'rats sacr1f1ced at 5 months.

.

.‘admin1strat10n of HMR. :' -~t::j~;uﬂ : ;E{‘

. .- 27.;. R

with lynphocytes and macrophages. In such areas the muscularis mucosae 1 '
was abscnt, and the submucosa was occupicd by a large lymph node.,Slmilar
_'areas were not observed in.those rats sacriflced at 6 months.A However,

an area with nearly identlcal features was observed in one of the control

"_lr N

In the remainlng anlmals, gross and microscopic examinatlon of stomach

small 1ntest1ne, ceéum and colon dlsclosed no chances attrlbutable to the

L 1;{“5(;;._ Gw,bu (R and cw)

Since the results of adm1nlstratlon of HMR and Cl6 to gerblls were f

ﬁfﬁessentlally the same, these groups will be dlscussed together. The gerbils

Tigiven dlets containlng 5% C16 or 5% HMR were normal in appearance and

a'behav1or. Food consumptlon in both groups glven carrageenan was’ slightly

4'7. group (Table 26). - o a»;:;:;”fi;;

"f;'higher than that of the control group (Table 25) Increase in bedy wevght

: fsiwas also slightly greater in the groups glven carrageenan than in the control

'. Intake of carrageenan wvas. approx1mate1y 3550 mg/PgIday and 4200 mg/ko/day =

' -in the Cl6 and HMR groups respectlvely. At 23 weeks these flgures wereil B

.72000 malkg/day in both groups.' o

The stools 1n both groups were well formcd but were sllghtly more

"duwist than those in the control group. Hematests for occult blood were:?~

con51stent1y negat1ve. L ._71_.:'. S IR

One gerbll in the MR group was acc1dent1y k111cd in the Sth week.

. No gross abnormalitles were found at’ autopsy. The experiment is st111

,;in progress.
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L 0, Monhey& R -

o 8ix monkeys were given 1/ aqueous solution of HHR as the sole source
- of drinklng water, Their dally consumption of f1u1d was approximately '
- 7400 ml (Table 27), so that the calculated lntake of HJR was 1.3 g/hg/day.,

'3_0nc monLey (w1026) was kllled at 7 wk and the renalnlng monkeys contrnued

.~

.1.on HI for a. total of 10 wk when they were placed on p1a1n drlnklng water...
,A second monkey (flOOZ) was. kllled at this tlme. All monkeys ‘remained -

- well and vere complctely normal cllnieally (Table 28) Except for the
‘flnding of occult blood descrlbed btlow, no observation was made $uggest1ve f;,ihfp'

"of an effect of adminlstratlon of HMR. ::.

After a recovery perlod exceedlng 2 months, the remaining 4 monkeys

" were used in a- dose—ranglng experiment 1nvolving administration of HMR by o
. stomach tube. The substant1a1 quantitles of HHR ingested dld not appear

'fﬁto affect the an1mals adversely. They contlnued to galn welght (Table 29)

and remalned in good condit:on.' Stools obtalned from the HMR monkeys were‘
usually well formed and normal in appearance durlna the duratlon of Lhe }f

tudy, except for a sporadlc occurrenee of soft or watery stool whlch was '

--pale in color" with an 011y coatlng on occa51on._ When HHR adninlstration‘
.ceased, stools returned to normal color and con51stency._ The record .of .

'Hoccult blood test results is shown in Table 30—31 ' The first p051t1ve test

was observed in one animal (#1004) after 40 days of HMR admlnlstratlon_

" (Table 30) " Positive: findlngs over a perlod of 1 week or less 1n females‘

coincided with menstruation. Durlng the recovery perlod following 72 days
of treatment only. occ351ona1 p051t1ve results werc seen in test animals as.

well as in controls. In the dose—ranglng experiment desplte the ma951ve

4 doses of HW\R flnally attained, only sporadlc posxtrve findlngs of occult

' blood res ulted more or lcss similar to those in controls (T1b1e 31)
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after 9 weeks of ingestion of 17 HMR in dr1nk1ng water.- The hemoglobin and

"_v .“-' \____.\_____'__‘_,M -
S hématocrit'levels-showed no such effect. The dose-ranging studles also )
"+ . Jeft the hematologic indices substan@ially_unaItered, ' S
ERPNETRTE :
g \ -

."' .

x(Tablc 32) ,ug gest a conelstcnt fall in the numbcr of c1rcu1ating erythroqytes



' IZ HMR for 7 ‘and 11 weeks rcfpectively were examlned.

Glméb and m topatho&ogy 05 Honker 4 o

TWO monkcys, 1 female (w1026) and 1 male (# 1002) which had recoived

The heart trachea, esophagus, stomach, small 1ntestine, gallbladder,

pancrcas pltultary, submax1llary gland thyrold, parathyr01d adrenal

bone marrow, spleen, thymus, braln, cerebellum,'snlnal cord and eye of

both anlmals were czaw1ned and found to be - normal In addltlon, the urlnary

bladder, uterus and vaglna of . the female and the cecun and medulla oblongata

of the male were found "to be normal.,

' The lungs appeared normal grossly, but microscoplc-examlnatlon revealed '

pigmented granulomes, presumably of parasitlc origln._ Microscopic exanlnatlon T

of the llver of the female revealed a few round cell inflltrations in. somer
areas, an increased number of leucokytes in the 51nusoids \a~few enlarged
Kupffer cells with elongated nucle1 and °lightly granular cytoplasm._ The:':
gallb1<dder of the male was in two parts vith no communlcation between the"
two, but microscoplc examlnatlon showed 1t to be normal The kldney of the o
male appeared normal altboueh mlcroscopic‘eyamlnatlon revealed a few focal '

]ymphOCthc 1nterst1tia1'1nf11tratlons.' The testes and ep1d1dyn1s appeared_'“

N small and mlcroscoplc etam1natlon proved them ‘to be 1mnature with no 510ns

of spermatooenes1s. Mlcroscoplc exanlnatlon of the perlpancreatlc lymph
node sho"ed focal e051noph111c edema. )
Gross examlnatlon of the stomach of one male contalned reddish—

brown matcr1a1 w1th some browa flakes, wh:ch was thought to be swallowed

~ blood from a freshly broken upper inc1sor.:

In the colon of the female some minute areas of capillary hyperem1a
appeared to be assoc1ated w1th compacted contents compressed into the rugae,

and microscopic examination showed capillary hyperema and edcma of nucosa.

LN



‘1leoc011c valve and a stool of pnsty conelstcncy.

'004e—aanalng studies wiz h HAR

'"{f the left frontal 1obe. ‘{-_1ﬁ13'? }“f;’;f'j; .7u:;””./

fThe colon of the male had two trichobcioars'ISLand 25-cm; aboral from the' |

Examlnatlon of the rema1n1ng 4 nonkeys (males flOOB 1004; females o

-#1034 1035) revealed no gross or mlcroscoplc tissue changes dlrectly |

'uattr1butable to the admlnistratlon of HMR. Special attentlon was given

to the gastr01ntest1nal tract, partlcularly the colon. At autopsy there

-was no 1ndlcatlon of any change in the small 1ntest1ne or colon. In one
’Z.monkcy (»1004) numerous dark brown nodules were: found in the mesentery

(,of the colon. Except for adhe51ons to the left lung 1n #1004 all thoraclc

and abdomlnal v1scera appeared normal ‘In #1003 an abnormal bone growth
i of the 1e£t orblt resulted in compression of the left frontal 1obe of the '

. brain, hlstologlcally, there was thlckened normal bone cau31ng g11081s of -

e

The mlcroscopic aopearance of the gastr01ntestinal tract vas essentlally
normal The mucosa vas 1ntact and there were no unusual cell inflltratlons L
indicatlve of an inflammatory response. Scattered fOCl of slloht hyperemla ‘

of the submucosal vessels and occa31ona11y of ‘the mucosal caplllarles were.

o observed in the colon of'#1004.. The hard brown nodules observed in the '
' mesentery of thls monkey were found to be encapsulated abscesses containlng
:4—~cross—sections of unidentlfled par351tes.' Slmilar mesenterlc abscesses ._L e

- were also found in :1035 The mesenteric lymph nodes,ln the other_two _: ‘

monkeys were normal,

Sllght alteratlons were found in the 11vers of three of the four
monheys. In two of them (f1034 ‘and 1035) there was a diffuse infiltratlon‘:
of granulocytes in the s1nu501ds, togcther wlth a few small accumulatlons ;,

of mononuclear cells. The Kupffer cells and parenchymal cells were normal.

. ' e < .
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“:}>v L _In onc (fIOO') sllght to modcrate swelllng of thc pancnchymal cells was
.'1obscrved throughout the 11vcr. The parenchynal cells were intact and thcre

.were no promlnent morphologlcal abnorma11t1es. _-'_ e

Summlng up the observatlon made, it is concluded that, de5p1te the

. e

: hlgh doses of HMR to whlch these wonPcys were exposed no hlstopathologlc

T change attrlbutable to carragcenan was observed :
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: +._ DISCUSSION

: uaueé that nccd to bc &esczved _ o o o

1t is useful at the outset to list as many ‘as p0551b1e of the questlons

'that arise from the study of the effects of earraoeenan in animals.‘ This Re-

‘in.port of prellmlnary studles cannot be expected to resolve many of them, but an

'ana1y51s "of this sort does at least 1nd1cate the extent of the . 1nfornatxon gap’

. ~ ..
i . T ’ 7
o e 2.
[ P
-
[y
3.’

- 1.‘

be the total dose of carrageenan admlnlstered dally :

»;To what ertent 1s the effect spec1f1c for'

"»that has been created by the publlshed observatlons on carrageenan.,'

The 1ssues that arise are as follows..

To what extent is the effect of carrageenan related to:
. ) -

a. administratlon in the drinklng water, as dlstlnet fron customary

routes of oral adminlstratlon nanely by gavage or. in the d1et

PV carrageenan 1tse1f as dlstinet from other sulfated polysaccharldes

" b .an 1ota earraoeenan, "as dlstlnct from Lappa and la;bda carrageenans

vc.p.carrageenans predomlnantly composed of m01et1es hav1ng welght averaéej.
lmolecular welght approx1mately 20 000 as.dlstlnct from natlve f-
; carrageenans | B -

a. ! natrve .carrageenans eontalnlng a small proportlon of 1ow—moleeu1ar'?
' fractlon, elther naturally-oecurrlng'or produced durlng process:.oo

of food under acld eondltions and hlgh temperature

To what extent is the effect of carrageenan specles spec ific:

-a. is the effect restrlcted to the gulnea plg and rabbit = -~ -

b, . is the effect restricted to fherbivorous“ animals :

c. can the cffeet be elicited under appropriate conditions, in any
species of laboratory animal
d. i3s the "effect“ in fact the same "in all spocies in which it .1s mani-

fested . o - . .}-_. ";"' o Y
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. 8. Is éﬁé cffect of carrageenanfmeolated by: |
. .a;ﬂlabsoxptlon through thc gut wall ‘ |
'»br- pinocytosis into the 1ntest1na1 epithellum-“'
~i.c{ hptane into subcpxthellal macrophagce f'
,7'..»»- d. 'formatlon of a complex with food protcln or with nucosal surface
j -proteln which is then taken up into the 1ntest1na1 epithellum
f:;;i»zrs; What part is played by the intestlnal flora in, the causation of the j

””effects of carrageenan.{

a. by bringlng about degradatlon (desulfation, hydr01y51s) of the :ﬁ.

' carrageenan, thus p0551bly fac111tat1nc absorptlon .
[ . b. does carraoeenan brlng about alteratlon in’ the comp031t10n and/or ff‘
actlvity of the intestlnal flora _-'» o

_ '6.L'Vhat part 1s played by 1nmunologlcal pﬁenomena“

. ng is carrageenan, or its deoradatlon products, or'rts complex w1tn .f o
: proteln, antlgenlcv‘ S o ' '~].‘ |
bfi:ie pre-ex1st1ng sensltlsation to some endogenous or exogenous .'
) - sulfated polysaccharlde responslble for cross-reactlon thh
o '-'::jf;carraoeenan or its degradation products' and 1s ulceratlon of the
"lower bowel a manlfestatlon of thls 1mmunolog1cal responseLQl
} '.ﬁ; Wnat part is p1<ycd by electrolyte imbalance'l
: --a; vould carrageenan in the pot3551um form brlng‘about the same effect
) . b._ woold carrageenan complexed‘with proteln, for 1nstance milk protcxn,
' . bring about the same effect |
ifi.;'-i - _ 8. What is .the relevance of the animal work to ‘man:
f;~?_\i: ":.y o .fe. with respcct to ttc use of C16 as a drug | | ‘
fi.l'- - “ g : . b. with rcspect to the use of MR as a food addltlve :

¢c. with respect to any rclation hip whatCVer to: human ulccrativc colitis

. .
. -



— begln by dlscu331n~ the effects of 016 and of HHR separately

' ’ulceratlon that was elther focal or that extended 1nto the muscularls mucosae'

Dutmciwn bexwecn wxdtqua'ied (H.IR) and dcn‘mded (Clé) ccuvmqemmns

In .our v1ew, much of the confusion created by contradlctory statements

';' 1n the llterature stems largely from 1nadequate descrlptions of the expcrlmcnts
'*l perforncd and results obtained.r To some degree also the uncertainties are com~- t
'f poundhd by a falluxe to dlstlnguxsh clearly Between the effects of deoraded and '

' 'fundegraded carrageenans. In an. effort to av01d problems of th1s sort, we shall

e ’_:iliDEGRAI).ED‘CAR'RAGEENAr\I- -

o The e“cot ab,se)wcd in gumea pLgA

The origlnal observatlons by Marcus and Watt (1969) and Watt and Harcus S

L'(l969 1970) 1nvolved ‘the admlnlstratlon of levels as high as 54 of deoraded
’ifcarrageenan (from Chandkué cﬂ&épué and Echeuma ApLHOéum) in the drlnklng Water
"?;of gu1nea plgs. These studles have been summarlsed by Thayer (1970) and a full

Vaccount has now been publlshed by Watt and Harcus (1971)

In essence, what we are concerned w1th here 1s ulceratlon of the cecum,-'

7~,deve10pln° durlng the 1n1tlal perlod of 20-25 days admlnistratlon of degraded
N i.carrageenan. Prolonoatlon of. thls reglmen to 30 45 days resulted in 51m11ar-:. }

Z;-involvement of the colon and rectum. The critical features of the les on were

PR

"as follovs" con estlon of ca 1llar1es edema of the mucous membrane, 1nf11tra— '
P , .

,tion of 1nflammatory cells (macrophages, polymorphonuclear cells and lymphocytes)

and the presence of crypt abscesses.

Sharratt et al (1970) admlnlstered 14 degraded carrageenan (from E Apcnodum)

"'1n the drinklng water for 2- 4 weeks and elicxted multlple ulcers in the cecum of
'the guinea plg. According to these authors the sequence of events lcadlng up to’
‘ulceration began with a striking macrophage'reSponse'in the lamina prOpria,

Afollowed by a granulomatous lnflammatory phase. Ulceration was accompanied by
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infiltratlon of po]ynorphs, lymphocytes and plasma cells. It is noteworthy i

_Athat no crypt abscess nor epithellal hyperpla51a was observed.

Flnally, in an unpubllshed report, Malllet has descrlbed the adminlstratlon

‘[ to guinea plgs of a 33/ gel of degraded carraeeenan (C16 fron E éanOAum),
gfgiven by stomach tube three tlmes daily to a total da11y dose of 2 g/kg. vFor
{_1 purposes of comparlson a SA solutlon of 016 was adminlstered as drlnklng‘water
’.1n two ways. one group of animals recelved the solutlon ad Z&bétwn (attalnlng
; iidaily 1ntakes of Cl6 of. 4g/k°), whxle another IECEIVGd a llmited amount cal—
"culated to approxlmate a total dally intake of 2 g/Lo ClG Thls 1nterest1ng
“ficomparlson proved most 111um1nat1ng. Unllmlted intake of the SX 016 solutlon vl:"
{resulted in severe loss of welght, occult blood 1n the stools, cecal and colonlc
' vulceratlon by day 30 in all the 15 anlmals, and death of 7 of these gulnea prgs._ ,{
]fRestrlctlon of 1ntake of 5/ C16 solutlon to a dose of 2 g/k°/day also caused 4
‘i'iserere loss of weloht and 20/ deaths, but no p051tive occult blood tests and’ no.h‘
lﬁintestlnal 1e31ons. Forced feedlng of C16 3 tlmes dally permltted normal Weloht
“'-gain, there was one anlmal wlth a p051tive hematest and one death the cause of
'“whlch is not spec1f1ed No ulceration of the 1ntest1ne had developed after 30 ;f
'z.;days. Hlstologlcally, the groups in whlch intake of C16 was restrlcted merely.w

showed 1nflanmatory cell inflltratlon of the cecum and colon. The ad Z&bliw

group had in addltlon, thlnnlng and loss of eplthellum, frequently edena of the K

'mucous membrane and ulcerat1on penetratlng to. and affectlng the muscularls mucosaa.

In a further unpubllshed study, Maillet followed the sequence of chanoes in

the cecum after 1 month's treatment v1th 2 g C16/Lg da1ly (33% 016 gel) One‘j

month after the start of treatment 2/10 anlmals had died and the remainder showed

. severe cecal as well as scattercd colonic ulceration. In the group sacrificed

aftcr a furthcr month (without treatment) there vere 3/10 deaths and lesions
loca]iscd to the cecum only (in 5/10 animal ) After 2 months and 3 monthe with-’

out trcatment the rurvivors (7/10 and 8/10 respcctivcly) hnd occnsionaltfoci of



4and of epithelia-hyperplasia;‘f
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of granulatlon tissue surroundrng rogeneratins glandular structures. Re- .= .

epithelial1satlon had occurred over these areas.

The experlments dcscribed in thls Report conflrm the susceptibility of

the guinea pig to high doses (up to 8 g/kg) of SA Cl6 carrageenan given in the

grlnk;ng water. The lesions dcscrlbed have much in common w1th those reported

by.Sharratt et al. (1970). The lesions differ from the account g1ven by Vatt |

'iand Harcus'(l969) in two important respects:‘ the absence of crypt ab cesses .

. Watt ‘and Marcus (1969) have been the only authors to report ulceratlon L

.-produced by carrageenan in rats ‘and mice. Other workers could not confirm 2_
- these observatlons (Sharratt et at., 1970 Malllet et al., 1970) Our own -
_experlments wrth rats elic1ted no gross nor hlstopathological chenges in the -

'intestlne after adplnisterlng 57 016 carrageenan in the dr1nkin° water for up

r".

.:to 266 days.' On the other hand the record of occult blood tests (hematest)
'in the feces is clearly positlve throughout, in comparlson wlth almost invarlably

':negative flndlngs 1n untreated control groups (Table 10)

The linited accuracy of cllnlcal tests for occult blood,_such as hematest_.

. -and henastlx is well recognlzed (Ross and Gray, 1964) ' Moreover the feces of -

'»:‘rodents, c5pec1ally the rat, contain con51derable quantltles of protoporphvrln

secreted by the Harderian giands. It has been suggested that fecal ferrous .:

"~ sulfide, exposed to acetic acxd used in the benzidlne test, forms ferrous acetate,

,-which reacts with the protoporphyrln to form hematin (Salmon and Gellatly, 1970) .

These reservations notwithstandrng, it seems clear that exposure of rats to c16
led to fairly consistent presence of occult blood in the feces. The limited
hematological measurements carried out (Table 11) did not suggestvthat blood
loss of this sort ovcrAa period of 7 months had influenced the peripheral blood.
Cerbils tolerated Clé evcn better than rats, without anybapparent effect

on growth or the nature of the stools.
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.f.(-s '1‘ '- Sharxatt et al. (1971) madc paSSlng reference £o the fact that nelther.
o absorptlon of 1ron-labelled:carraoeenan, nor macrophage accumulation, nor -

:.ulceratlon had been obscrved in any part of the oastrmntestinal tract of the’

,}'";5-e | squirrel monkey after treatment wlth dcgreded carraoeenan. ‘Details of dose

; T or tlme of exposure were not prov1ded - 'j.-j.,;”; = ‘;; _‘:;f 3 fii' ;”:}h;;

Lt.'f::i:'} _ In the experiments with rhcsus monkeys reported here, the levels of degraded

‘de_' catrageenan ;n the»drlnklng‘water were 24, l/ or 0 5/ ~The dura tion of exposure ;

{;-{::‘; "to'22'016 was as long as ll.weeks. The monkey killed at 7 weeks had mlnlmal

) '.'-

¥}xj”_f?ri:¢hanges in the colon, desplte the fact that occult blood had been found 1n 1ts‘v

[xﬂfif"ijgxstools on twvo occ351ons. The next monkey was killed at ll weeks,'after a pro—'_:jf

| ",_'longed’and farrly consistent serles of p031t1ve tests for fecal occult hlood

F;Afﬂi,: . . L

Focal ulceratlon of the cecum and colon was present, with crypt abscesses, usually

limited to the ulcerated areas.-

rif:;;;j.':-; The remalnlng 4 monkeys that had been subJected to 24 ClG for 10 weeks wcreiizi
E o .'permitted to recover for 20—24 weeks, durlng which t1me occult blood contlnued
to be observed in the stools, partlcularly in 3 out of the 4 anlmals.' At autopsy
.after 20 weeks in one monkey and 24 weeks in the rest,all that COUld be. noted
t%-; ;? grossly was some pronlnence of l)nph nodes adJacent to the cecum and colon.::ln :
s all other respects the intestlne was normal. Detailed hlstopathologlcal study
of the tissues from these animals is in progress. ‘
A clear picture of the dose-response relatlonshlps in monkeys glvcn the
: three levels of Cl6 in drlnking water emerges from con51deratlon of Table 33:
i . J~- The dcta11ed comparlson of histopathological changes seen in the cecum and colon
: reveals the absence of ulceration at 1% and 0.5% C16 and the fact that m1n1ma1
T . - changes are prcsent in the cecum as oppoecd to the colon. In the colon, erosion
. of epithellum and the prcscncc of crypt abs cesees were thc most notable foatures.



The rectun was not affectod in any animal examlned.

Despite the snall nunbcrs of animals on which Table 33 is based the consis—

“tency of the changes in. relation to dose prov1des confidence in the gcneral'con—v
v'clusions that may bc'drv.n fron this work ' The doses to which the monkeys were
'exposed in the three groups were approximately 2 9,1 4, and 0 7b/L°/day. It o
_’seems reasonable to assure on the basis of our results that admlnlstratlon:ot
' :doses more closely approximatinv those to whlch man is exposed would produce no

.'{detcctable change in the integrity of the gastr01ntest1nal eplthelium.

E "UNDEGRADED,CARRAGEENAN O

Watt and Marcus (1969) adninlstered 1[ aqueous solutlon of undegraded .

'carraoeenan derlved from E Ap&noéum to. gulnea pi"s for perlods of from 23 30

days.- The overall incldence of ulceratlon was 80&._ More recently Sharatt

' ‘fet ak. (1970) reported multlple cecal ulceratlons produced in gu1nea pigs by o
‘ administration,for 2—4 weeks of 57 natlve carrageenan (extracted from E AanOAum)

" 3n the dlet.-'

. In the present vora, admlnlstratlon of 1/ HHR in drinklng water to guinea

) pigs for as long as 1 year has had no ill effect on these animals. Crowth has :

been normal.‘ Stools were well—formed and have renained ne"ative for occult HV

a"

”';blood. Hlstologic examlnation of the cecum and colon obtalned from anlmals

killed at 2, 7 and 8 months has revealed no abnormality. Macropbaoes were PAS

positlve and some of then contalned hem051der1n but they d1d not stain
metachromatlcally with toluldlne blue..

Maillet et al. (1970) and Sharratt et al. (1970) admlnistered 57 native

_ carragecnan to-rats for 2—4 weeks in the diet. Both groups did not find any

ulceration or other change in the cecum and colon of rats.’ Res ults obtnincd in

this Institute confirm these observations. \Hale and female rats given 14 HMR
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*7:as ‘the sole source of drinking water for as long as % months suffered no

apparent ill effect. Growth of the rats was observed to be normal. Stools wcre

;somcwnat softer than those of controls, but were well forned and con51stently
negatlve for occult blood. Gross and mlcroscoplc examlnatlon of the cecum and

~'colon disclosed no chanoe attrlbutable to the admlnlstratlon of HMR

A rev1cw of the available literature ma ie$ no mention of monkeys being :

: used as experlmental anlmals w1th undeoraded carrageenan. In the present work;x
16 young rhesus monkeys (3 maaﬁ;and 3 females) were glven l/ HMR 1n the drinking

'water. The general condltion of thece monkeys was good; if anythxng, weight

'gain was better than in the controls.:'Making allowance for menstruation, we

cconclude that the 1nc1dence of positlve tests. for occult blood in the stools.

was inconsistent and d1d not differ 51gnif1cantly fron the sporadlc positive

' _results in the controls. Certainly the overall pattern was very different from '

that seen in the Cl6 monkeys. Two nonkeys (one female and one male) that had o

-reeeived carrageenan for 7 and ll weeks were autop51ed and examinatlon of ‘the

‘..

large intestlne showed thls to be normal except for some small areas of caplllary

.hyperemla and edema of the mucous membrane in the female (p0551bly associated _;i"

-:with insplsated bowel contents between the rugae), and trlchobezoars in the h' ol

region of the ileocolic valve. o 7?. 5.“1 .}[h ;J?ic'.h';il: - _} :'f'ifl :
" The remainlng 4 monkeys wére off treatment. for 11 weeks, during which time

the incldencc of fecal occult blood was 51m11ar to that of the controls. The'

- same monkeys then recelved HMR at doses attaining a value of 1250 mg/kg, given .

by stomach tube daily, the etperxmcnt extending over a period of 84 days. At
autOpsy the large 1ntestine was completely normnl in every animal, -and histologlc
examination rcveals no changes anywhere in the gastrointestinal tract.

.1

e .
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- - . Some General Conclusiens

'._f'Although the'experimcnts reported hereAare‘not,‘and were not intended to be,'
-econclusive in thenselvcs, they do establish a clcar distinction between the effects

of dcgradcd Cl6 carrageenan and native HWR carrageenan. What the source of this

a

_difference might be, is still an open question.
' With regard to the cffects of 016, there are evidcntly species differences to

»be‘accounted for. The dose—response relationship establlshed in the rhesus monLe;,f

a susceptible specles holds pronise that further work will delineate unequivocally
b zlﬂffﬁ~ a no—effect dose as far as damage to the intestine is concerned The reasons for
L - the susceptibility of the guinea plg, the absence of histopathological change in’

the intestine of the rat, and the total resistance of the gerbil (to ClG in the

--f?—\ '{~' diet) are all questions worthy of further investigation.“ '

~ ﬂ;ﬁv HWR.has proved 51n°u1ar1y free from any capacity to injure the various

F"‘-LifAy v

T )2;& ? yéfles of animals studied even under-ertrene conditions of erposure. Nevertheei
:-'Z-',/’///i

ess, ‘the tests carried out do not constitute a basis for safety evaluation. iThe_

widespread ‘and increa31ng use of native carrageenans as food additives, as well

as the complexities of the issues involved in this group of compounds, denand av?

very_thorough and up—to-date_approach to»the establishment of_their"safety,.



' Tab1e 1.  Sumrany of ratute and dutation o{ exposure of rhesus . -
S monkeys (Macaca mutatea) £ Carrageenan . R

. --""}ionkey L el Time (wk)

- " "Group .. Ko, : ex R ¢ tesc' : - Recovery o

~Control : _ 1010 - -~ M .
e S . 1016 . M
© 1028 . F
-~ 1029 ~ F

o L T T Moo Ttra0 T, L

e 2009y SRR (U 24
o7y m.oce g
1021 a0 s 20
" 1022

F -
- F A0 g
S 1024 F e
- . 1zece 3005 oy RN TR 0
p EREE 1020 P14 .0 |
i "’“'O.Sz T L. -1008 L T SRS I
. maR - L3002 Iy L s T
» - o w1003 - S R T L

1006 -y SRR [ B & B
1026 p SR BT o
Sliase T 1034y g SR LR

R . 22035 L 0. . .

COBRR T - © 02003y Ty, N

- Dose-ranging - 1004 Mo 12 0
e 1034 - F 12 A

~ 1035 - . T12 . .0

e e e S e e ... e ., R R R L T S R L N P,
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- mle'. 2. IndchHumﬁ weekly body wug!uts (g) 05 gunca pcg/.» gwen 5" Clé )
o amumuﬂm , . . ' -

.o . Sex ' .Group - . Animal  ". 0 ° - _1 2 3 - 4 - 5

1
v
i
[
o
[

- 400 . 432 - 514 © 536 . 608 615
430 471 526 © 538 602 572 - -
. 409 . 420 26)1 Killed at 15 days B
© 0 4397 - 467 504 544 . 576 - 630
- 414 438 . . 442 452 T 443 - - 407

 :Féﬁ$1é " “Control

- 450 459 451 Killed at 15 days .~ = " o .- -
391 426 489 51, . 571 607
307 . 427 . 461 " 479 . 505 - 495

445 . 414 450 ' 384‘  - 383 - 358 - .. o

(403 4257 457 496 566 607 -

':"Halé " Control.

365 7 303 Dled at 9 days IR

- 410 312 290 Killed at 15 days . .
411 376 359 348 332 - 328
- 467 - 437 . 368 . 343 - 290 Died at- 32 days .
.- 533 . 417 . - 382 364 Died at 24 days . - -
.. 427 . 389 393 35 . 360 334
o S n - 419 -~ 353 300 Kllled at. 15 days : R
- a3 Ut 421 3600 © 331 326 295 Killed at 32 days }
e ""_- . -7 ..338 279 Died at 9.days L P -
- o 408 382 368 3747 .33 v4_306, B

" Female = 5% Cl6 .

h?' o S -
NthwNQ VDWW VDWN

& i

Male - 5Z2Cl6 6 - . - ..3% - 360 ' 353 Kllled at 15 days L .
I ‘77 415 377 . 384 353 335 Killed at 35 da)S'l
e - o8 - . 413 0 386 328 Killed at 15 days = o
e L9 s 48 . 417 328 319 290 Killed at 32 days
S ”10'-. ' 438 . 371 319 264  ©275 Died at 35 days [
11 . . 458 . 398 3720 379 .- 306 Killed at 30 days
‘ c-12 . 385 349 . 318 Died at 20 days R _—
-~ 13 . 416 - 381 365 - 313 Died at 27 days
14 435 -~ 409 384 . "348 Died at 28 days - o
15~ 389 ‘380  397. 327, 341 Dled at 34 days

LI T e " B e e e @ s B o4 e e




.70 Table 3.

.: “. B

Wéeklj auckagé o&iﬁcdéu&ed daily intake

of fluid by guinea pigs gwen 5% 616 in

d/w:lung ua,teft ,

.....

;¥Wéek o

C AQe; dailv-iﬁtakevof fluid (ml)'

‘AQOQtrols
z_86i:
90

| o

g 5

%

" 9% Cl16

s

. ',59';

ES s

. i3 T e T A
e T o e P

-?



- fféble 4. Recond 04 or"wft bZood Icaté (Hmnztcét) on 5cce5 05 gu&nea j
O T P given 5% Clé Cazuuzgee;zan in dw11w1g watern

1LY
oo
’—l
4.\
w
[=>Y

Sex " Group - Animal

i~ 7.’ . Female  Control - - = =" Killed 36 days

- R . S - .= .= "« FKilled 36 days

' ‘e o e’ = Killed 15 days -
.7 Male  Control . - = "= _.Killed 15 days .=
S e Lo - - < .. .= -Killed 36 days

: . - - - = . Killed 36 days

.

CRBREBvova viswnrn uowor.

s -Female 5% C16 - +_Died9 days T
) IR : - - . .4 Killed'15 days T
+ - 4 4 Killed 36 days
e - ‘. Died 32 days - ..
- - ..+ Died 24 days ~ .
o + . - e ; = Killed 36 days
- e - J+e -Killed 15 days . .
) - e - - ~Killed 33 days
) 5 .+ -+ Died 9 days. s
: . - L - Ces -4 -+ K111ed 36 days
Male - 5%2¢€C6 - = 6 - - . giiled 15 days o
- oL 7. T - C e 4+ Killed 36 days
. 8 - - " 4+ Xilled 15 days - .- -
- -9 - - - Killed 33 days.
A 10 - e .+ --Died 32 days o
11 - - - " 4+ Killed 36 days
" 12 - - .+ Died 20 days :
g 13. - - . . = Died 27 days
b ] - + ~ Died 28 days
15 - - + .Died 35 days




" 46.

.' B l"ral':lg_'a( 5 Aue/uzgz weekﬂj badj wugluté (g) 05 gema,&e gwmea p&gls gwen 0 02% 0. 2%

on 2, 0° C1é Cannageenan in dnLnk&ng watan o

'Groug-f

‘Control Wt

" No.

©0.,02% C16 . We. .

. No.

0.,2% C16. - Wt.:

- Nos

. 2.0z06 W

, No.

Averqge weekly body weight (g)

.......................................

S Wecks . -

I 2z 3 & 5 & I & 3§ I I
366 400 427 - 460~ 492 - 538 562 589 617 - 630 - 640 634
C® @, (@ (8 (® (@)@ @ @ @ (@) (8

366. 401 440 478. 482 528 543 571 589 604 628 627
(8 (8)-- (8) - (8 (8). (8)"5(8) @ (@ (& (8 (&
365 399 431 461 512 SSL . 591 606 < 639 650 651 675
®Wo® @ e® @@ m. D@ @
365 323 . 289% 373 414 547 580 622 576 645 655 687
(9 (3)~ 3 @ @ .v.(l) (L) 1) (@1 @ @ (D)

L% fAd:ﬁiriistra;ion of 2% stopped gt' 2 weeks -



Table 6. Recoa& 0§ -occuld blo&
pdgs given 0.025, 0.2%

K o o, -

d tests (Hematest) mi'{cc& ‘0‘5 guinea BT
on 2.0% C16 Carragecnan in duinking watern -

B Sex Grou-Q

. Time (da'vé;)»-' .

— — — — — — ——— —— —— —

.28

29

30

31

32.
3

L e

R B I A

. Female' . Control 1 e e e ml S e ‘-
» ] e e e e - - - - - -
| 3 4 - = = === =
" 4 - - e i - - - e - - —
5 -, e = e == = -
N 6‘ i - - .. _ .-. - - - i -
- 77 = e = e s s NS
§ - - = == e m ===
. 0.02% C16 D R S T T NS
. T 10, = == = - e - NPURIEE S
e bt
T Vi
13 i - e - ..._' - - - :'_'_ _-A
Sl e e e e T NS
T R T
B '. 16 . - - ) — -. -_D. - — ..'- ‘..-'. o
0.2% Cl6 R b A - - e m = -
T T R N
- 19 S - = e
20 - - - = - e T H e
21 - e e m == ==
-. 22 Lo =T - - - - - - -
23 e o i s = R
26 - - - e e e aemloem e e

- 2.0% C16 25 + 4+ Killed day 16

- 26 + " 4 Died day 18

27 - - - - -+ -

+

+ = = = Died day 28
4+ 4 Killed day 16

+ + + Died day 19

+ 4 = Killed day 26
S Died day 13 ‘
+ 4+ Killed day.l& ... e i

« e o0

NS = No Spccimen
sl »-Qucstionable result
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. .
A

gwen 0 023, 0 2% on 2 05 Clé Ca/mago_enan in d/unlung wwte/:.

' Table 7.. weeuy aue/aage of mawswzed dcu,ey .w,talae. 05 M_wcd by 6enm’,e g(unea. p4.94

. ’ _Grougb | 1 _Z-_ .3 4
| Control . We. 64 57 62 63 - 67.. 59: S4 56 65.°
T e ) @@ ® B ® @8
0,022 Cl6. We. 64  60. 60 59 66 61 .62 63 64
L e ® ® @ ® @ - ® (B @ @
0,24 Cl6, Wr. 60. .56 .57 60 68 - 67 .62 6L 63
Rl @ @ @ m @ m @
2.02.C16  wr. 58 - 4 63 74 72 60 76 73 73
: cw  Noo (9) . (8 .(3) (@ o @ @ @ @

Weeks "

Aver'l;ve wee.clv fluid - int'\ke ('11) L

5 6 T3

---------------------------------------
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e,

i
_Tai»_l‘e 8." Monmty ave/nge body wughu 05 /m‘,s gwen 5% c16 Ca/umgeenan in
R d/unk,wg waten . o ) A
S S e Avér:;ge ménﬁ@y Boéy‘\véigﬁﬁ () '
Sex . Group - o 1. 2. 3. 4 3 6 1 & 2
Male  Control Wt. . 239 354 468 554, 627 665 682 693 713 715,
I O R O O B O SR O B R O O B O R O
. 5216 Wt. 237 353 459 535 550 .571 581 596 582 587
S Ne. .(10) (10)  (8Y..(8) . .(6). (&) (&) (&) (&) (&)
. Female ‘Contfol'; we. | 229 - 324 299 “320. 331 ,342- 344 356 372 371 .
~ g S UNes () ) ) L@ ) @) @ @ @ ()
5% Cl6 - We. "2287-258 295 325 339 351 360 376 387 384
: - (10) (100 (&) . (8 . (8) (6) (6) (6 (5) .(4)



‘Table 9. weehtj average of mcasuﬂcd daily intake 05 5£u4d
o by rats gchn 5% Clo Cafzaggenan Ln dn4nh4ng waten

__° “"Average fluid intake (ml) '
- .__ Control : .. ___9% Cl6 .
- "Male = Female ~ . Male Fenale

36 36 . . 4 4
T 43 s20 T 63 L
&4 43 s 48
51 45 . . . .58 . S
31 42 .63 . 59
52- . 36 - 67 . - - 52
48 36 . - . 69 . - 48 .
4 36 - -0 6% - 55
. L. 46 31 Lo 68 45
10 IR {1 .32 0 66 - 49
11 50 ... ."37 L ... 61 S0

A

. (1]
wmumuwaH.F'
. : e |=

CoLiX2. o 48 0 36 T 89 50T e
L1300 - & T 35 - T 67 - B2 T »

. 14 oo - 50 . 43 68 .- 61 .
s . 51 0 38 0 o720 070 6L
.16 - - .- 58 3. - .72 787 T
7 o 64 0 320 .. 13 it..55
18 . .. .55 - k7 o4 59 .
9 - .. 0 570 5L o 0713 7 63 . -
. 20 . - - 55 82 . ... 75 7.1 70 -
o280 U8 - 46 - 730 . 68
22 0 . 64 . &1 . 73 -0 85
23 - 36 3 . 1L - 46
. 24 ..~ 55 0 .. 40 - . .- 737 63
. 25 70 5% - 18 - Tk
26, 72, 66 ... IS 13
.27 . . 87, 52 7 . 715 - 75
.28 - 54 49 T 7S . 73
2. - - .44k .. 45 0 7% .- 173
3. o 39 . 4. - 73 - 69 .
o3 - - 420 40 © 75 R/ S
32 .36, .38 .. 25 0 15 0 e
S, 33 . ...37 .. 39 . .15 . - 12 "
- 34 © 40 40 . .15 73
. 35 . 5% 43 .. 88 b+
" 36 - 51 42 - .- 100 77
37 49 -43-. ... 972 88
38 . 45 . 45 - .. BL - 69
39 ' 49 . 49 . 92 - . 86"
4L0% e e e T e
&) 80 53 SR 3 60
42 . 73 38 Co 84 67

* Taken off C16 for S days during fortieth week.
+ Increased fluid consumption conscquent upon additlonal
25 ml pravided daily.

-

N

500 . "A' . .
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' Female

" Table 10, Recond of occult blood tests (Hematest) on. feces g6.4d¢4;

&

given 5% C16 Camageenan in drinking waten

. Sex Grodﬁ" o

'7'Female~':lgControl R

" Male  Control -

-

.
)

" Male-” - 5% C16.

5% Cl6

' Animal

31
32.
33 -
34

‘ih‘ 35.-'

mEwR

l‘”'Timéf(davs)

1 1o

EER AR E R

R

AN

~32 77

NI

EIEET SIS

+F++ 4+ A+ F

Killed

St ha{'

o

- ] o .
o R
[ I

o+

- .+
+

i o TR B I B ST R S

- +
Killed 1 mont
R
LR
+ -
Killed 1 month -

,. +¥‘

116 123° 130 137 144 188

201

month

- -

‘month

+
+

'@opth . .
+. -

+ Killed. 3 months
+ Killed 3 months

"

+

<4

= Killed 3
1 month -

S
=t
+

O TR A

~81- 88 102 109

months ' . .

+‘

‘; + .

-J~4ji-|

mon

-

4 Killed 3 months
- Killed 3
e

ths

++  +++

IEEE S

+ :4;45 f*i*f*°. L

T+ FE+

Tl b4 F

o]

o+

R

N ENEE T

+

4

+

b+

4

+

ied 4 months
ied 4 months

+

o+

.

o+

IR X

++

++

IR

+ +

X

iE R T '

++

+ 4+ +++

o

+ 4+

. ; . . .
. * - " o
. v . * e 0
( v
. .
) -, .
N a
PR '




.37  Female
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' Table 11. Humtolag {cal data on M,té gwcn 5“ C16 m dun!vmg u'a,tm
. ‘oa 7 mondns o ‘

: ' . . * Leucocvtes )
RBC Hemoglobln PCV .- WBC . ' Differential

 No. - Sex *  (x10%) . (g%) (). x1o’2_ X L H E

':Contrbls at 2 wk

98 .
-98 .
‘98
99 .
.97

) Male - - 6.83 15,3 . 39.5
'3 .. Male . 7.42 133 40,0 .
32" . ° Female = - 5.72 = . 14.3 39.5
33 Female . 6.30 . 14,2 7. 36.5. -
34 . Female ~ 5.64 - - 13,9 - 37,0 -
35.  Female - 6,71 16,2 . 38.0

R RN TR TR
NNV WRO
. . 'y .
S HBRLRNN
N
T R

. rfﬁ’CIG'fats ét'Z“wk ‘w

- 13.9 41,5 . 142 . 99
14,7 - 37.5°.- 15,3 7. 99"
14,7 ' 38,00 . 16.6. . . 100

14,37 .38.,0 16,7 1. 98"

14,270 38,0 7 . '16.5 ,91 -
15.8 -~ 37.5 = 13,8 99

16,8 - 38,57 . 11.6 . 94 -
16.0 . 40.5 12,2 94

- 15.8 . 39,5 - 10,5 - 96

©15.3°. | 38, 5 12,7 1oo :

.7 - Male

10 - . Male
11 Male -
12, Male
.13 - Male .
36 .  Female

. » - [ ] ® -8
M e

* .
OOV AW

.38 Female .
. 40 - ' Female - -
. 41 Female

OO BUBSNND
s::-d\kq~ih-

CLaaUnaOAGRR

e a o

LR S
H

Controls at 7 months

3 Male o881 . 16.4‘z v-u53.5v
4 Male - 6,25 . 14.2 . 0 450
-5 Male = 8,58 . 17,97 - 59
- 33 - - Female 6,91 - 16.0. ' 49 . . e
34. - Female =~ 7.16 - 16,0 . 49,5 - . T T e

", 35 'Female - 9.21 181 52

- C16 rats at 7 months .-

17.6° 56

16.9° 54
16.2° . . 52.5°
17.2.  55.5°

15.2° . 50.5 -
17.4

1181 53.5
14.6 45
14.2.  41.5°

.9 Male
10 ~ Male
14 Male
15 Male
38 Female
39 Female
40 = Fcmale
43 Female
45 "Female

L L L)

AN NN~ D
[ ]
R RN R TR TR}

O>NOVUSNOIS™IN

........................
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Table 12, Indx.wduaz bumnth&j bodu wugh,a (bg) 05 monke Jé given
- g Cls 4 d}un!u.ng water

_ C l_A'lAnimal ..f‘ .t Pipa (ﬁkjv: :
~Sex.. . B8toup’ | _ No, N R Y 8 10

"' . — : S e—a—

© Female  Control 1028 2.9%. . - 2,96 . 3.38" 3,50 -
. "Male . Control 1010  2.98 - - 2,88 3,45  3.70

- Female 2% C16 11021 2,84 2,91 . 2,96 2,67 . 2.40 .
’ - S 1022 2,76 = 2.81 2,77 2.80 2.61
. 1024 . 2.85 2,62 - 2,50 -Xilled 7 wks ’

o , . - o o e F1na1 body wt. 2, 46

Male ©2Z.€16 . 1006 .~ 3.06. 3,00 2.89 2,78 2.65
R R o 11009 - 2,81 2,94 3,10 2,92 2,97

1017 . 2,8 - .2,99 - 3.11 - 2, 75 2,41 e
e PO o ~Killed 10 wks
Final body wt. 2 14

H
-
.-
S
--
‘e
e
-
o
Y
]
L A
Pt :
- " x.'*"
-
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,".Table"l3. Indcw.dua,(’. bwowlly body wuglvtb 05 manfzeyé dwu,ng /LQQOUPJL{J pwad a&tm can/swrpaon of C16 o o . |

'(?51;5" OIS

?Animal L . . - Time L
’ B ' 2 . 140 16 19 21 23

Sex . Croup _ No. 0 .. 2 10

je
jo
joo

4,02 “4.10° 4.03 - 4,13 Transferred

' Female Control 1028  3.50 ~ 3.83 |
3054 3,53 '3.49. 3.60 - 3.66 3.8L To Stock

Mala _ Control = 1010 3.70 -

W
N O
*
o
~

277 2.67 . 2.41 2,62 2,45 2.22 . Killed 20 vks

" Female 2% Cl6 . 1021 @ _ 1

' | 2.43 2,41 2,20 2,63 2,78 . ~-= 2.96 Killed 2
7
5

3
3
. . 2
B U 1022 2
Male 2% Cl6 _ 1006 .- 2
R 1009 2

. 3.44 3,37 3.50 3.54 3.68 - '3.70 Killed 24
3,61 3.62 .3.45  3.80 - 3.62. 3.4 3.86 Killed 24

L wwenN Ww
O OO
RSEX

w
F 3
]




e
[ a)
Wy

. Table 14, ‘Indiv{dua;@ bumm‘hly .body':w.e‘,_é'ghté‘ (_k_g)v, of hwﬁkey’;l .giﬁ-en CIémdMnlu,ng waten

S A:nim‘al'ﬁ
Sex - Group -. No.

.....

.~ ..¢ Female’

- Male

,fcﬁxale a

Male

... Female

- Male

" Control . . 1028 -
- Control 1010

17 c16 -

0.5% C16 - 1023 -
©0,5% C16 1008

, 1020
1% €16 .. 1005

.......

fwn
I~
el
-

|
‘

3,70

3,09

..............

. 3,50 -
317
2,80 |

2,82 3

.................................

(#3]
W
N
W w
e °
- n

X
[ ]
\O<
c.'\A
N W
*
[ SO W
w
*
N

. .
o W

N

R

~3

. u.

LW W

TN

. DO
(3]
N
N

"~ Killed 14 wk

Killed 14 wk -

" Killed 14 wk -

Killed 14 wk




“able 15. Recond 0§ occult bLLood Zesis UMnaieét) on 5ecc5 06 nwnbcys g&ven
o .. ) 25 016 Ly drinkd ng uaicn

ST : _,.'Yhﬁxmi R . T}mh (d"\) ‘ o -
" Sex "VGroup_ ) No. -~ 6 19 20 26: 29 40 48 50 55 62 68 270 72 -

.—.——.——_—-.———-—_.—._————-—__——_—--.—-.—-—

;.iFemale-' Contfrol . 1028 -
" Male Control ~ 1010 -

Female . 2% C16 1021 -
- 1022+

: L1026 - -
Male 2% Cl6 1006 - .
1009 -
1017 -

+ .

]
++ 41+ +

N S R A L
'
T N B A A O

+ 1
R

Kllled day 76
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Table.16.. Reco&d oﬁ occu&t oﬂood IQAZZ in 5ece¢ 06 wwnhcyA duMLng aecaveny pen&od 6OZZOWLRQ 4nge¢t¢on 05
' : 2% CIé Lin d&&nk&ng watea s .

o . - Animai . Lo ' © o Time (dav)
~Sex - Group . No._ - 13 . 84 86 -89 91 6 98 103 105 ]07 l]O 112 114 117 121 124 126

—

Female ' Control. .1028 -
"Male 7  Control 1010 .-

1+

1
i
1
1'1 :
!
1
i
'
1
t
1
1
!
'
i

.{ + |

AN
|
|
|

R

Female? 2% €16 1021
o o © 1022

. Male - 2%.Cl6_ 1006

- < * 1008 -

+'+:i’+  
P+
'. '+-.+,.+._'. :
'{£+{ﬂ
-+4+{ ’
e +,f 5i.
:}++] 
+f+;i
i+;}+f:7
:J%¥+“
_7|'5{4{¥F  .'-l=;
{+++ e
U4+
EEEES
1+ + +l"
+4+f 
+4+ 40
+g+{_
1 h

" ' T Time (dnv) . '
13‘ 133 135 138 140 142 146 147 148 149 152 154 159 161 166 168 170 173 120 168

. Female Control- 1028 - ,;.”'-‘ﬂfa”n - - + .- w2 e m e e = e e -

Female 2% Cl6 1021 .
Lo 1022
. ‘Male 2% Cl16 1006
' ' ' : 1009

ll+l

tr 4+
11 41

IR
L1+

IR
Y44+ +

L+ 4+
SR N}

SRR

a4+t

RN
R AR
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. Female
T Male

Sex

Female-
" Male

: Female

Line (day)

1

Group

' Controi
Control

© 1% C16
1% C16
0.5% C16
' 0.5%.C16

i L

I~

+ 1

3}

|'+  + 1

U

e +:

27

a4

=

+ +;”

T

~+ |

R I
D

29 5L 3k 36 38 AL 43 48 500 35 37

1
1
t
t
1
t
t
1

1
1
t
1
!
'
]
i

t+

+

1

.._

+

Y+ P+

t+ 4
o+ +
4
+ +

f
!
+
!
+

+ 4+ ++

Femalé

Male

_-Temale

Male

‘Female
. Male.

s

Control
Control

1% Cl6
1% C16 -

" 0.5% C16

0.5% Ci6

1}

3

+

i

T+

N

++

S

o i . . . e ' . T]ime ) (dav) .
62 64 65 69 13 16 18 -83 85 2L 92 94 98

4+ 4+ 4+ Killed day 98

Killed day 92
4+ 4+ + Killed day 98




‘Table 18. {eckly auc;ta_;c 05 measwied dau”rj .uu:aLe 05 ﬁlu,cd by
' ‘ -monk eyé gwcn CE&6 4n - CL‘L(,HLLHQ wa,te/L '

o . : Ave. fluld 1ntﬂko {ml) =
v 7 . Original erouns : s . Necw grouns

. Week . Controls 2% Cl6 1z cle - 0.54 C]6

- 398 1396 .
396 388
398 383
397 . 345
398 - . 260
400 - 3200 - LT T
398 265 .. .372 - .. 365
400 - 35 . - 400 - - 400
. . 400 .- 310 - 400 .. 400
L0 . 400 - 288 - - . 398 - 400
L . 4056 - 24600 . 38 . - - .390
12 400 . 255 . . - 365 © I° 370 .
.13 e S o 400 ¢ T 400 .
v . e hoo 400
LI T e DT 400 0 . 400
16 - . S0 600 ., 0 400
B & A ST s 600 L T 400
S 18 L k00 400 -
19 S .. ST T 4000 400
20 B S . 400 . 400
21 S e o 400 40O
S22 .. L T LT 600 400
- .23 . S - T 400 - 400
25 s . 400 - 400

WO

® 400 ml represents the total volu"xe of the water bottle' the

T amount. SplllCd cannot be ascertained.
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| . Table 19.

Hejm,ta/éoqwaz da»uz on wonheu/s beﬁona and aéxe/r. acﬁMMMOn 05 [ 1.: in d/unung water
and 5ouowmg ¢ Jw.couu Y pwod , , '
o o Level of o N ’ e Leucocx tes
. Monkey - Cl6 - : _Duration (wk).. RBC " Hemoplobin. PCV - WiC Differential
No. Sex (%) .C16  Recovery YTO_)_ (% c(x0®) N L }‘i E B
1023  Female = 0.5 0 - .6 77 o145 40,5 . 9.3~ 23 76 1
S - 9 - 4.5, 14,5 36,5 . 5.8 18 76 & 2
1020  Female . 1. o,*~ 0 - S 7.19 0 (14.7 45,5 . 14,4 .. 20 .79 1
S - ‘ 9 - 498, 12.9 .. 36.0°  8.7-..10 88 2
- 1021 Female ',-2 0o .. 0 —— . 7.02°  15.0° . 41,0 14.7 32 68
’ : ' L 9 - S 4,75 1204 34,0 0 1L.4 42 56 2. ,
EE — 9 15 . . 6.18 . ¢ 141 44,00 7.7 44 s1L 3 2
1022  Female - 2.0 - - O - 8,19 .. 16,5 - - 49.5 19.1 . .32 86 2 -
: IR 9 - 5,43 - 16.8 41,5 ° 12.6 30 67 3
S ‘ o9 24 ©7.08 - 17.6 s3.5 20,7 3L 61 3 2 3
.. 1024  Female = 2.0 0 — . 6.8% 16.2 -, 46,577 22,6 23 74 3
' s 7. - 627, 16,0 .. ¢ 43,5 0 .15.6 13 83 4
1008  Male 0.5 0 - 6,40 15.3 - - 41.5 16,6 26 T4
o I S 451, 14.3 - 37,5 10,8 29 €6 4 1°
1005. - Male - . 1.0 . 0 - 6.71 .~ 13.3 35,5 9.9 - 3 95 2
- S 9 - 477 ° 11.0 - 34.8 0 19.1 7 90 1 2
1006 Male 12,0 0 - 6.15 13.9 .- . 39.5 7.5 11 85 4
' 9 - 4.91 - 12,7 ~ ..35.0 13.4 20 76 -4
9 24 6.52 14.9 46.0 . 36.9 38 61 1
1009 - Male 2,0 0 - 6,42 16.9 40.5 13,7 25 72 3
- o ' S - .. 5.35 “14.7 S 40,0 11.9 22 77 1
. 9 24 . - 5,61 ¢ 15.0 46.5 - 16.7 100 8 3 3 -
1017  Male 2.0 0 - 6,04 13.1 37.5 13.1 20 &0 .
< 9 - 4,62 13,3 . 344 9.5 4 95 1
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" Table 20.  Weekly avorage body woights (g) of guinea pigh given 13 HIR 4n drinking water

; T Time (wk) - a L
Sex Groun - - 4] 1 _Z' 3 4 5-‘-_6_‘_-7._8-'9. 10 11 - -

!

Female  Control - We. . 664 623« 684 710 511 718 746 725 736 737 752 759
R : No. = (5) (5 () (5) . (5)° (5) - 5 (5) 0 (5) (5) (5 (5)

1% BR .-._ wc. 597 629 679 ,‘?23 ‘704 699 732 743 . 747 808 760 799
| . No.  (10) : (10) ~(10) (10) (10) (). (& 7). (7) - (&) ) (3

Male  Control A '_th 582 . 599 711 . 760 . 755 . 759 814 844~ 881 885 903 904
~ IR , No;':_: ;(4) C (&) - (4) .(4)f | (4) (&) (4) &) §4): &)y (&) (&)

g mm wWe. - 714 698 737 778 750 752 262 793 792 843 BS7 658
‘ . No. | (5) - (5. (5)° (5 5y . (3. .$5) (5) . (5) @ G 3

e mmeGm i b
m @& L 1 1. 18 1y 20 2 22 23 2

 remale  Comtrol | We. 746 721 . 722 725 735 751 . 78L 786 . 793 802 86 8Ll 823
S vNo.i, 5y (3 (4 (W) (3)' (3) (3 (3) 1 (3) (3 3 3 3

W mR | Wk, 783 | 782 712 647 660 663 725 728 925 729 712 740 645
S N OO ON (3) | vy @ @ 1 @ @ (@1 (W (1

' Male . Coftrol  .-We. 905, 906 . 856 eos;‘.794,‘ 823 847 851 1032 1059 1071 1160 1221
S - Now - €5 BT B OO CO N Wy 3 3y 3 (@) 2y @ (@ (@

W mR W . 857 8570 795 683 756 7754 775 787 820 847 866 885 890
-7 Ro. .o (3) .. (3 - (3 (3 (2 (2) 2 @ (@ @ @ (@ (@

........

. : : Lo ) . . K . - . . P . . .
w - . e . oo . e Lo e . - ' -t ) ! ) ' ' ’ )
et e 2 T P . . e, v e p L e . e oo R e . . -



fﬁ n1 .Tablev21." Weekly average 0f mzaéuded’dazﬁg dptakt pgjﬁtuid (m&) bgiguLnea pgs givan 15 HMR 4Ln dninhing wate& o

- . ‘ S : | Time (wlk) T X : '

Sex' i 2z 3 & 5 & 1'% 9.’}2&.}.2;:;21:*.;_5_-}.5.;1}_&.1_22_().2_&2_%21-2‘1

Male 68 64 72 68 64 70 75 65 65 63 73 62 64 68 73 72 25 75 74 75 73.75 72 75
(2) (2) (2 (2 ) @ (2) (@

~No. (5) (5) (3) (5 (5) (5) (5 (5) (3) (3) (?)1(3) (3 (3 3) (@)

" Female ©© 55 72 68 68 52 58 71 71 41 68 56 72 68 .56 72 71 75 75 76° 75 75 73 15 15 .
- ) SO-(IO)(IO)(IO)(lO)'(9) @ M D (4) (4)-(3);§3) (3) (3 @ @ (L (l) (1 (W @ (1) (1 Q) -

R
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Table 22.

Menthnly avesage body wzighis (g) of aat$ given 15 HMR in

druinling waten

.

'Sex

. a————

. 1ﬁa1e ‘

.

- Female

17 IR

Time (mbhths)

Group . _.__;' 0

Control . Wt. 260

[ No. L (5)

Wes - 260
No. (10)

. Céntrol ©Wt.o 183 -

No. .. (5)

1z BR We, 1830

1

w08
- -(5)

- 402
- (10)

' 246 x
- (5)

© 935
- (10)

2 .

518
- (10)
293

)

283"

(10)

506

- 3

543
(5)"
" 554
(10)

Ay
RO

208
0)

4

560

(O8N
573
o
227
)

a4
(10) .

TEN IR

582

W

627 -
ROE

-
-~
)
.'Q N
I3
[N



! -j}tTabic 23.-  Weehly hueﬁagc of measwied daily intake bﬁ o
LT gludd by nats given 1% HAMR £n drinking waten

.

'-lAﬁcfaﬁc fluid satake (ml)
Control _ o 1% MR e
. Male - . Female Male  Female

4g - 42 . . 35 .33

) §
3 %6 o #1738 3T
4 Cazn 36 39 - 38
= - 46 42 . - 4 - 36
6 4z &2 o0 38 o A3
R 42 . 39 2o 40 ' . 39
8 B P | S
1z 51 .. . 48 St a8 4
13- 56 - - 5L . 50 53
14 60 . 50 ot 62 T 60 -
L o5’ .- &2 530 AL o
16 - - 50. ... 43 7 43 s 43
18 .- : 42 4 - 46 41
19 4O . 390 A .35

-20%0 . 36 S 3 39 29 T
- 35 3 - o 4. 32,
3g oo o34 o w36 ¢ S 33
36 3% - . 39 . - - 297
34 < 31 . .35 29 -
36 29 - 35 - 30 -
36 . .33 . . .35 .31

N NN
W N

TN NN
a‘\..H-P

...................

% Slight lower figures after week 20 reflect use of a
new watering device with less waste. T :



Table 24. Hematoleaical data on rats given 1% HUR
‘ - dn dninking waled fon 4 montns

- RBC - Hemoglobin PCV Differential .

"No.  Sex (X10% - _ (W . () NE _LXB
" Controls - T
1 Male - 7,16 = 17.6 55 . 222742
2 - Male - 6,12 17.4- - 51.5 19 276 3.
'3 . Male 8,37 6.4 50 92881
4 "Male 8.07 . 16.2 49.5 131 86
5 - Male 7.99 . 16,4 51 . 16 822 .
16  Female - 6,79 18,6 ‘- 59 - 1428211
17 . Female -~ 6.35 17,6 . 500 . 81901
- 18 . Female . 7.90 19.2 57 15 841
- 19 Female. 6,08 ... 18.1 . . 51.5 12187
-~ 20 . TFemale - 6.48 17,6 50,5 212761

g mRo

"6 . Male - 7.10 - 14.6  45.5 157 76 2

7. Male - - 7.93 = 16.7 51 16 ‘84

8 "Male - . 7.04° . 15.4 . 47,5 212761

- 10" Male - - .9.07 19.2 . 56,5 121861
- .11 - Male .. 7.07 - 16.9 = 48,0 16 1 83

21 Female  6.27 - 16,2 . 45,5 162 81 1

22 Female  6.03 16.7 - 47.5 15 841 -

23 Female 6.00 . 17.2 . 46,5 26 171 2

24 Fewmale 7.33 - 18.9 . 59. -.181 8L

25  Female - 6.42 ~ 17.8°. 52 . 8911




: " Control

5% €16

57 16 -

~

|In
n\

Table 25.
: 5" C16 on 5% uz dle d&ezt

66.

Daily ave}ch 5ocrd consuwn ouon (g) bg nn@e gmbdA gwcn

" Time (wk)

growp L 2 3 & 5 & 1

5.0 5.2 5.2 5.0 4.7 46

4.9 5.1 .5.6 5.9 5.4 5.2 5.1

SZ MR 5.8 5.9 5.8 5.6 5.4

47

4.9

5
5.2

5.3

2

4.2

5.1,

4.6 -

hb

S5

: T:ﬁﬁé {wk)

19

s

8

Control 5.5 3.4 34 3.7

5.4 3.8 3.6 3.5 3.6 3.6

Sz HMR ’ 506 . 4.7 It.o : :_,‘“12

3.6
3.7 .

3.8

3.3
3.4

4.0

3.5

3.6

4.0
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Table 26_.' Weekly average 'badg w_e,c‘ghr; (g) of make g:e)zbw\ given 5% 'Clé and. 5% 'HMR in the diet

5% IMR

- Group

" Control

. '5% C16 .

* No,
. Wt.
. NO.

We.

"N°°

.'..l: ........ -Time ("]I{) ........ IR

- (5)

69 .

69

)

- 69
)

1T 2.. 3 &

7478 . 82 83
(5 G )6

 ,‘70 17 80 82
(5) (5) - (5) -(5)

70 77 - 79 ab ~

5 () &)

s
83

&

T g
(5) .

86
“

—
L 8s
L)
88
®)

(5)

86

(5)

7

— .

86 - 86 87
(s)
.89

2

(5)
93

)

90 -
NOR

..............................................

~(5) |
97 =~ .
RGN

96 .
. (4)

. Control ..

5% Cl16

5% MR

We.
No. .

YW,
'.No.

.
No.

© Time (wk)

.............

13, 14 15 16

TR

) (3)
100
s) -

99
(4)

I T T T S T S o T T T S T T T A I A R R D

17

(5)




Table 27.  (Weekly average of measwied daiﬁy iniahe. .

of {tuid by wonkeys given 15 HMR n
. dndinkding waten SRR

T , '; Ave. daily intzke of:fluid (n1)* -
" Week ' "~ ... Control | E N B4 i

1 o398 o . 365
2 396 A 396
3 398 o 386
4. . -o397 . . .. 376
5 R 398 .~ . - .. =360
6 N A ST 280
; 398 . . -7 .~ 375
8
9

Sg00 . o 388 -

4500 o 386

T I - g0 . . 392

BEED * R 400 - .- .. - 376
12 . 400 L. 0336

..................................................

" % 400 ml represents the total volume of the water-

=“"bottle; the amount spilicd cannot be ascertained. - .

RS

68.

e e n rm——— S —
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Table 28, .Indév{dm_weeuy body weights of rﬁonkeyA géven 1% HUR in dunfiéng waten

L S : .V,Mon‘k’ey S 1"f" ' ‘Time (wk)."ﬂ L
- Sex = Group .. _ No, ' : 6 . 8 0 1z . 14 7 5

o
=

© Female Control. ' 1029:. 314 -- "3.14 ﬁ3,17_':3{42 "3;16_ 321 3.17 3.56
" Male  Comtrol 1016 f‘ﬁ2;84_:?-‘;:L112.84 2.97 2.87 2.85 2.8 2.91 2.8
: nmm ”1zm§”~mz'WéA& Lm 25¢Kﬂhdjw*mm1$Wszx7 |
P | ‘ 1034 ' '3Jb8n '3;45,"3,36' 3.41 . 3.26 . 3.30 3.28 3.2 3.47 4V
‘ 1035 - 2.92 3.8 327 3.09 .3.30 .3.16 3.23 3.05 3.22
: fuale C BR "10022..' 2,77 1315 3.is.f.3.;e 3g20.-Kiliéd,ll wk Final body wt. 3.23
| 1003 2.93 - 3.43. 3.3 3,19 | 3.39 3,20 3.32  3.24  3.63

006 291 3.24  3.26  3.26 " 3.44 3,38 327 3.20 3.6

"

........................................

.l
O v .
- '
* \ S -
.
i
(“ ' C '.
—_ - = _'_._!_' PN {' - o .. — * ———,
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Table 29, - Ind{vidual body wugh&s 'o‘{ _'manhéyA uz dos é—mging experiment with HMR*:

..................................

L “ . ) Monkey '.‘... ......Time(wk) ........ e e s
- Sex - Group -~ No, - " ¢ 6. ' ‘

fro
'l--&‘

_Eéma1e " Control 1029 j{}fS;SS?fnjﬁsél' 4,10;';4.05 Ta04 413 421 Killed 12 vk
?emale’-{.HHﬁR‘ 0m 1 :3;52f'i3.%3 Ji3t65‘.ij.65 3.2 3.96 3.98 Xilled 12'wki‘.
, . L | ;{1935{-.€t3.45f-;3.48-n_3.55 “73.50_jj3}51‘ '3.54"»3.61 'lkilledﬁlz wk -
= ;Malé_';?;' ﬁMR 1003 :'t3,63-f 3.50 3,57 . 3;58,j?3,68.j‘3.98':-4,06‘- Killed 12 wk -
S 1004373 3.65 f3.§6~--3,58.;l4.135_'4.2? 431 Killed 12wk

T T FE S T T T T e e I I R I I R R B

. % Dose-range - .. "3 days = 50 mg/kg . . 7
R ' . 150 mg/kg T
5 days = 300 mg/kg -t o
7 days = 600 mg/kg 1 -
©- 900 mg/kg
, 0 1200 mg/kg o T LT e
.54 days - 1250 mg/kg - T . .

.
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Table 30, Record of oceult blood tesis 'IHeﬁm,te/s,t)' in mankég'& ‘ g&'uén 1% HIR An dninking water |

..................................

. Monkey - ”Time'(day).“ ......

. Sex | Groun . Ne. B I8 20 2625 40 4E 50 55 62 68 10 12% 15 71 19 B2 Bh 86 89

Female  Control '1029> LA - - -—A;j-- - - - e > -
Male - Control 1016 @ = .= = ‘=, = .= ‘= = = = = =" = ‘& = = ‘=. = = o

‘Femaleii 17 MR - 1026 —:  .. - - 1 4 -; Kiiied déy 49
R B 0 A T T T T
1035 .= e = e e el e m e e
-

CoMale' | JIZEMR | 1002 - = = = e om o= e R e e '
- = B 1o B L TR T SRS
’ ) 1004 . - —-‘ - - - ‘ + S .+’+.— Lm—— e

T T T T UL S DU NI TN

S+t - - -
~ = Killed day 76
+ © e - -

e e .T_‘ne (daV)

"-96'198 103 lOS 107 110 112 114 117 121124126 131 1°3 135138 140 142 146

Female - Control 1029 J,-A- t - - T ",{;“ e - e - - _;; - -
"Male  Control 1016 . = = = = e le == - B S T R S

Female 1% MR 1036 = = = t& = = amia e e = = e =
S B ‘ ‘1035 1 - - == - e = e m e = - - - - & b e+
Male ©  1Z MR - 1003 - = = = == ciaa oo e e et - - = = = -
' : - 1004 B T R, T PR I

"% Day on whichfadministration of HMR_céased; i}eJistart of recovery‘peridd.'}-“'

h
n

.
T
4
»
.



‘Table 31.- jRegond of oceult bZOdd;tths {Henatest) <n Mbﬁkeyé dn‘doéefnahginé study with HYR:

~N - . " Animal. . ' » ' ) Tlme (dav) ' '
™ Sex .- Group. -' No. - 147“148 149 150 152 153 154 155 156 157 159 160 161 162. 163 164 166 167 168 169 170 171

Female Control 1029, .| - . - - . + - --i-‘ SRR NS“ - = Memses 4 = - = o

]
I
]
.
+
+
"
H
I
t

‘Female . DR 1034 . Menses

L
1035 . Menses ‘o

f

l

!

i

i
o+

1
+

i

L

H
i
I
I
t
1
L

‘Male  BMR 1003 - - o o oL = - .
: S 10046 - e o o L L Tl . 2 NS - - L - - - -

- e e e NS = - -

+1
t
1
|
L}
L]
._l.
S R |
t

o ' ~ Time (day) _ ' ' '
173 174 175 176 177 180 181 182 183 184 187 188 189 190 191 192 194 195 196 197 198 201

Femalg- ‘Qpéfrollﬁ'102§.A - _.f ;f ﬁ; - - -é - -i" -'4;* - - Menses e e e e ta

Female: BMX. 1034 = 4 - _ i o L L . e e =ae e e
S 1035 =it =+ = e s e e NS - T NS 4 -

I
1
e+
[ I | |
+
[ ]

+.
{
+

= m = = e e e e e 4 2 NS = = e 4

Male BRSO 1003 - ‘
- N5 + - - NS +

1006 . -

i
+ 4
i
t
t
§
L]
I
H
I
H
i
+
I

a ‘ ‘ e Tlme (day) :
. 202 203 204 205 208 209 2 Q 211 212 21) 216 217 218 219 222223 224 225 226 229 230 231 232

AFemale 'Control' 1029 - - s - l; - - - - - - Menses - = - - e e e o a

Female.' HMMR . 1034 ~ Menses. + e - - - e - e e

* Time. from start of original administration of HMR in drinking water,. i
LS -~ No Specxmnn : S . o Lot

. . o - . ~ r . 4 .
- PN Lo . . . . N " - . PR -
. LN 8 : T e - - 210 T . .
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Table 32. :Hc»'n,to.ﬁog,écat data on control and test monkeys _

REF

‘Monkey

I - ,. o }:00 .

Sex

1002

i 1004

r S .
I1:: 11026 -
i

1034

1035

v 0.1029

b . 1010

1016 -

1034 -

1035
1003

. 1004

01003

Malle-f

Male

Male .
FemaleAv".
‘Femalé'

Female ‘

Female
Female
Male

“Male
~ Monkeys on dose-ranging

A-Femaie

Female
Male
Male_

Before

T HMR HMR

fter - RBC

Hemoglobin PCV =~ WBC

.

. Leucocytes

~

e Mduk'e‘y's on 1% HMR for 9 wk

B

L] . * L] * *

SNRO VWO ==

.o L L .

- ORI SV W -

L ] L
8OO
coROoONMNNOW

WS-

-
o

13.5  .37.5.
15,0  37.5
16.5. . 39.5
T 12.6 34,0
" 14,3 - 35.5°.
12,0 . 28.0.
15.0 40,0
.. 12,7 . " 37.0 -
15,3 40,5 -
©12.2 - 36.5 -
© 12,7 32.0 .
12,6 - 32.5

2l

b bl bl e et s DO RO
LOVWVIN 0O VLo N

N L

.7 < Control monkevs on plain water for 22 wk

5.37
4.92 S

:5.36

-

4,45 ~

- 13.1 41,0 - 13
12.3  39.0 11.
4.6 44,5 6
12,1 ° 38.0. 6

study with BR for 12 vk .

C.5.400

o e h e e e

14,2 42,0 1
13.7 - - 372.5. 1
142 42,0 15

...........................

3.1

1 16.3

15.4 45,0 - 9.6
5.0

Differential

- (X10%) (=% D (uod) N LMEB

Eng

)

W

’-‘-
N
O

| aad

........
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Table 33. . Comp .Luson 05 Iwuorabloﬁongt’. &uzdmgé in monke Xy gwen C16
- ca/u:aocm,mt in d)LUlfLLng 'ca,te,m B _

"‘Changes ~ ° Level of C16 (%)... . - _2%. -~ 1%’ = 0.5%
" .observed . Duration (wk)... BRI 7 - 11 14. 14
. : No. of animals examined... 1 . T 2 2

. In @wm:wtoiy changes

+ B

-Capiliary congestion: cecum, colon
Hucosal edema: cecum .

. .c¢olon .
Cellular 1nf11trat10n - cecum. 1%
- ' L

. P
o AR colon: M*

. &

z_-'l?'l +

B
wEFEFL L

EX TR NE
PR

- ‘Pamage. Lo epx,the,uum |

. Cecum - erosion of eplthellum e 'Q- -
: " .ulceration: . focal S -
o . : penetratingt- . ..
- Colon - erosion of epithelium RPN

R,
+ 1
+1

ulceration: focal - = RIS - = -
_ ' "'t penetratingt .- T - -
Cnypt'abzsc.ezs.ée’é' SRR e e

Sltes - cecum - R
colon g ) ‘ v‘{ Ter i e
Character - necr051s of crypt ep.: ‘cecum . -
' : ~ecolon -+ 0 =
: decreaqed mucus 1nad3acent glands . w e
Ep. necrosis - throuvhout crypt: cecum '
_ -colon
- in depths of crypt' cecum ]
' . . colon .-

+ 4
X

BREIEEAR
!
1 A

‘ﬁﬁﬂmLaﬁiwpvm&uia L e e - -

. *Y - Macrophages (Further ultrastructural study of the nature of these cells_

" is under de) L - Lymphocytes, P - Plasma cells

+ Penetrating to, and involv1ng the muscularis mucosae
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MARINE ALGAE CLASSIYFICATION

~ Cyanovnyceae

Chlerophycesae r L
(Blue-green Algae)

(Green Algae).

Class
Pnaccophyceae . Rhodophyceae
(Browm Algae) (Red Algae) -
b . . . . .
{;scophyllum' : Gracilaria- Chondrus Furcellaria
Leminaria - Genus ——— | Gelidium Eucheuma :
Macrocystis : Gigartina

Y : ‘.‘: j- .»,_‘1- o o ‘ ]

algin , i . agar-agar carrageenan furcellaran
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Fxcerpted from U. S. Federal Register, Friday, Cctober G, 1861

121.20C6 Carrﬂge snan

e food additive carrageenan may be sarlely used in food in accordo“ with the
ollcwing prescribed cond.tlon

. {(2) The food additive is the refined hydrocolloid prepared by aqueous exiraction
: Troma the following members of the families Gigartinaceae and Solieriaceae of

the class Rhodopnyceae (red seaweed):

Chondrus crispus
Chondarus ccellatus
. ’ Euchecuma cottonii
) . Eucheuma spinosum
. Gigartina pistillata
: ’ ) Gizartina raduleae
) . Gigartina stellata -

(o) The food additive conforms to the following conditipns:

1. It is a sulfated polysaccharide, the dominant hexose units of which
are gelactese and anhydrogalactose. )

*

2. Range of sulfate content: 20 percent to L0 percent on a dry-weight basis..
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CARRAGERNAN®

T — i v —————— " Y aa—t

(Irish Moss Extract, Carrageenin, Carragheenin, Chondrus Exbract)

(2]

N 1860-1890
. f 1921
1921

. ©ca 1935

1955

Y. 1963-1967

WORKERS

Bente, Haedicke, Hass

Heas

e

Haas, Russell-Wells

Smith & Cook

O!Neill

Rees

Blancmange

Presence of d-galactose

L]

Ester Sulfate
Two Fractions (?)
Commercial Production

Separation of Two
"ractions (Keppa & Lambda)

Chcmical'structure of Two
Fractions (Kappa & Lambda)

Further Characterization
of Kappa & Lambca
Third Fraction (Iota)

¥Revised spelling passed by the Organic Chemistry Division

of the American Chemical Society in 1559.



"COMMON STRUCTURAL FEATURES OI' RED STAWEED POLYCGATACTALS

-

G 47/f:ﬂ;_g 1A 3 ¢ !;/?’# G _ng;;i,g

POLYCATACTAN TRACTION , ' : SUGAR UNITH
N . [g;galactcsc
o : . e o
1garose v tz,é—aanjc;c— Llactose
= Agar Agar -
Aparopectin : .
+ L—.
L‘ vda ) D-galectose-2-sulfate
- e ~galactose-2,6-disulfate
. A ann e, ~ D-galactose- -ii-sulfate
Carrageenan Sepha — ,6-annydro-D-zalactose
TIota - D-ga 1actose—u—su1 ate
3,6-anhydro-D-galactose-2- sulfaue
T PR SO
_ . D-galactose
_Furcellaran ' D- galactoge-u-sulfate
: ' 3,6-anhydrec-D-galactose

..,



J | D | D

CARRAGIRENAN STRUCTURES

. cazoﬁ' _ CH,0S03 : fﬂgOH. cnz
- | - | | N
- o | IS _
AN N YT NS
| / ) ‘\/ -
i\\ \.; ?// t (\\OH / g,/ Oh t\;i ! / j !/
A r |
- ;f// - oH - OH
’ MU KAPPA .
Cil,0H . CH20S03 . CH,OH

IOTA

0505 » . 0503

Alkali Treated
TLAMBDA
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COMPARTSON OF KAPPA, LAMBDA

KAPPA

‘T¢Om linited to very

high swelling. Sodiun
1t produces free
lowing solutions

Gels most strongly
with potassium ‘

Brittle with syneresis,
reversible with heat

Soluble hot

. Insoluble cold and

hot

‘Practically insoluble

(Thickens or gels)

LAMBDA

All s2lts fully
soluble, soluticns
are free flowing

Non-gelling

Non—gelling

Socluvle hot

Insoluble cold and
hot

Dispersible with
thickening or
gelling

(Increased thick-
ening or gelling)

Thixotropic disper-
sions with calcium
salt

-

Gels most strongly
with calcium -

(»~

Elastic with no syncres
Reversible with heat

Diffic

ultly soluble

Soluble hot

Practically inscluble

Thickens or gels)

is

...



GENERAL_PROPERTIES OF #(, N\,-4 ~CARRAGEENAN

o ————

-

€]

oluble in water - may require heat ' P .

Insoluble in organic solvents .

water miscible .solvents, e.g., alcohol, propylene glycol, glycerine - may be
incorporated into carrageenan colution. Concentration of sgolvent tolerated

~dends on molecular weight of carrageenan, type of carrageenan and balance

.cations, method of incorporation of solvents )

Compatibility - Generally compatible with anionic and non-ionic products.
Inconpatible with cationics, e.g.. detergents, guaternaries, proteins below
and near isoelectric point, certain amines (low molecular weight amines,

e.g., TEA, depress viscosity). )
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Filtration

Grinding

Drum
Drying

Methoed

Concentration

I

Vacuun

Drying

iI

Method
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APPLTCATION

as and creams

-1
O
(T
N
O

livaroalcoholic lotion and creams

Chewable tablets
4
edicinals. (milk magnesia)

Lixatives (liquids)

USE COF CARRAGEENAN IN COSMETICS AND PUARMACEUTICATS

FUECTION

Bedying, slip, rub-out

(e}

odying, emolliency, rub-out
Foan stabilization, thickening, gelling
Bodying, foam stabilization

Protein reactivity

Coating

Bodying

Reduce chalkiness_

Suspension of insoluble ingredients

0il in water emulsion stabilization
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TYPICAL CARRAGEENAN

PRODUCTS MANUFACTURED BY

MARINE COLLOIDS, INC.

Celecarin GH (high water gel kappa type)
Scacel G (high wat gel kappa type)
“Gclcarin ST (m=dium waiter gel iota type)

1ling sodium form of
1 da mixture)

Viscarin 402 (non-gelling lambda type)

ROLTL,_DRILED EATRACTS

For Use in Water Systems

SeaKem DC, (medium water gel kappa type).

SeaXem 3 (low water gel kappa type)

Celcarin L WG (lcw water gel kappa type) Gelecarin I MR {low milk gel k

For Use in Milk Systems

appa type)
Gelcarin M MR (mcdium milk gel kappa cfpe)
Gelcarin H MR (high milk gel ka‘ pa type)
Gelcarin ﬁAC (mediﬁm‘milk gel iota type)

Gelloid C, D, DC (hich milk reac ve kappa

cti ap
types with sugar for sta rd'Zutlon)

For Use in Milk Sysitems

SeaKem C, D, DC (high milk reactive kappa
type)

SeaXer 9 (medium milk gel kappa type)

SeaXem 14 (high milk gel kappa type)

Seaxem L CM (very low milk gel lambda type)



(2

ADDITIONAL PRODUCTS MANUFACTURED BY

MARINE COLLOIDS, TINC.

-

CL-RRAGTENAN COMPOSITIONS

SceXem 102 - Kappa typé carrageenan, potassium chloride

ScaKkem 202 - Kappa type carragcenan, locust bean gum, éotassium chloride
Nutricol GF. - " o " n

SeaGel DG | - Iota type carrageenan, clarified locust bean gum

TYPICAT, SPECIALTY PRODUCTS:

Pregelatinized locust bean gum

Clarified locust bean gum
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(J;j powders,

finished ¢er)

£iliing {chiffon, meringue)

syrupe (chocolate, maple, etc.)

Frait drin
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Troczen conc
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fee creoms

vizza & barbecue sauces

Zuttcerad sauces for frozen

vesetahles

Soups

ions, creams

Cl‘

EYPICAT, CAU nQ AR
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APRLT
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FUNCTTON

- —

setting agent -

Setting agent

Setting agent
odying, suspension

..

Bodying & nulplng
effbc»s

Erulsion
stabilization

Bodying

Cling, uniform
colore mouthfeql

Bodying, gelling

Bodying, emulsion
stapilization

Susvending

/} :
/'7 , L ADPDUCH
BRODUOY !

- - o

Gelcarin T4 3

SRR

Gelecarin i Wiz

Gelcarin/Lceust Bean . .

Gum Combinations \9.?Cp
" 0.v05%

SeaXem DC

SeaXem O

gt EAV)

Gelcarin Wa 0.2%
Viscarin

Gelcarin H WG 0.5C%

SeaXem 102
2

(0.20%
Viscarin 1C2 AN

eaKem 5, others <§.50%
Viscarin <?.1%
Viscarin
Gelcarin SI, others c.2 -1
L d / "~
Viscarin 1.
N\

Gelearin SX {103




APPLICATICNS

TYPIGAL CARRACHENAN WATHR
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w'Im.u,.suea

cve S&U.CCS

for frozen

[ &)

ite, clay, etc.)

FUNCTION

Setting agent

Setting agent

Setting agent

Imulsion
stabilization

Bodying

Cling, uniform-
color, - mouthfeel

Bodying, gelling

Bodying, emulsion
stabilization

Suspending

- i
-!J-J } xa..l

Kappa & ¢
“bedn gum

1]

Kappa

Lamnbda

Lombéa &

Lambda

Kappa

Sodiun

Kappa,

Scdium

Kappa or
Lambda -

Iembda or Iota

0.7C3%

0.2C%

0.5C%

0.20%

0.5

<
XN

.2 - 1.

1.0%

~
1.5%
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PROTRIN REACLIVITY OF CARRAGERHAN
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R - ¢ - €00~ s M & R'0S020- ___, R-C-COO-M-00S0R' .
! -
Nilp | NH,

R - C - COOH + R10S0,0- __3 R - C = HNig - 00SOR'

! , i
2 - C - GO0~ 4+ M + 211030507 __3y R - C = COO - if - 0p080R’

I o , ‘ | :

NHz - - MHg ~ CpOSOR!



YPICAL CARRAGERIAN MILK APPLYCATIONS
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FUNCTION

Prevent whey scparation
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147
82
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Suspension, bodying
Fﬁt stabilization
1 1

Suspension, bodying

Stepilization of fat

and protein

PRODUCT - LEVEL

4

Gelearin H MR 0.027
ScaXem DC 0.02%

SeéKcm 2 _
Gelcarin MAC 3C0

Gel%arin H MR 25 - 53
it -

Gelcarin MAC - - 250

SeaXem 2 - " 300

"3
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Y°1CAL CARRAGHENAY 2 (1K APPLICATIONS

FUNCTION

Settiﬁg agent

setting, syneresis inhibiting

Setting agent .

Anti- c*ackln bvetter
unmolding, non -critical
cooking

Fat and foam stabilization,
setting . .

Beodying, stabilizing overrun

/’ .

”) ‘ APPROXTYATE UST
PROTUCT . CnEvan
iscarin o2 0.5 - 1.G%

Viscarin 402 X ,
SeaXKem 3C6, others 0.1 - ©.5%

SeaKem -DC plus :
Gelcarin SI ’ ©0.3%

SeaXem DC plus

Gelcarin DG

ScaKem DC S . 0.C5%
Nutricol ?06 0.05 - 0.5%

Vlscarln EOZ otners

SeaKem L CM 0.1 -0.3%
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PYPIOAL CARRAGERNAN MITK APPLICATIONS /
/‘j
; | CARRAGEENAN APPROTENACE USE
LsE FUNCTLION PR

Setting agent - Lambdé . 0.5 - 1.0%
b}“Cold set with starch | Setting, synevesls inhibiting Lambda , o 0.1 -.O.,p
c) Cpoked flan or custard . _ Setting agent : o ' Keppa & Iota 4 0.3
d) Ceckad storch tyoe Anti-cracking, better

vnmolding, non-critical Keopa \ . , : - 0.05%
- ) : cooking

) PRODUCLS
Ioisned, frozen,
301 ) : ‘
[ ]

Croams, tenpings, desserts Fat and foam stabilization - Lambda 0.05 - 0.5%

CCLD FPREPLRED MILXK POVWDERS

wricnened Grinks, sheXes Bodying, stabillizing overrun Lamrbda ' 0.1 - 0,3%




